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234 5 32 54 5 3.1 7.8
23 15 22 22 5 1.3 3.2
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2002 2006
2001 9 National Economic and Social Development Board:
NESDB 10
3 2001
3
1.4
2005-2011 Energy Planning and
Policy Office: EPPO 2005 2011
2008
1.4:1 1:1 0.5% 8%
12.7% 10,354ktoe
9.2% 7,530ktoe
21% 8% 9%
14% 4% 2% 13
37 2004 12
-1.3
-3 2011
Ktoe/
1,258 ktoe 3.5
820 ktoe 2.3
4,000 ktoe 11.1
2,405 ktoe 6.7
1,377 ktoe 3.8
213 ktoe 0.6
5 ktoe 0.1
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2002
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2003

68.7% 14.1% 10.8% 3.4% 2.4% 0.6%
45.6% 18.7%
13.3% 10.1% LPG 8.2% 0.1%
Thai Oil, Bang Chak, ESSO, Star, Rayong, TPI, FANG
48 -1.4
-14 1999-2003

Unit: Million Liter

Diesel |Gasoline|Fuel Oil |Jet Fuel LPG Kerosene Total
1999 15,923 8,622 7,868 4,103 2,067 354 38,937
2000 16,076 8,025 7,010 4,328 2,413 494 38,346
2001 16,638 8,317 6,415 4,142 2,792 587 38,891
2002 17,379 8,251 5,984 4,664 2,632 554 39,464
2003 18,742 8,638 6,065 4,238 2,737 704 41,124
DOEB and DEDE
70
2003 45 .6% 21.3%
3.4% 0.1%
-5.0%
2.2% -1.0% -6.0%
2003
68.3% (22.2%) 9.5% 9, 751ktoe
16.5% 7.8%
50% 50%
0.5% 265ktoe
2011
81,700ktoe=2.0 / 8% 6,540ktoe=16 /
20038 9 2
2011 6.540ktoe
3,100ktoe
3.0 /
8.5 /
2004 6 4
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2) 2004 9 14

3) 2004 11 12

Special Purpose Vehicle: SPV

4) 2005 5
2012 10%
( 31 KL 27 )
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-13 2000 —2004
/
2000 2004
2000 2001 2002 2003 2004 2000 2001 2002 2003 2004 2001 2002 2003 2004 2001 2002 2003 2004
588,596 594,367 631,411 671,436 676,081] 100 100 100 100 100 1.0 6.2 6.3 0.7 3.6
57,937 61,914 75,567 96,322 85,516 9.8 10.4 12.0 14.3 12.6 6.9 221 275 A 112 11.3) 5.8 14.9 199 A 11.8 7.2
47,528 47,188 48,897 57,032 62,075 8.1 79 7.7 8.5 92] A 07 3.6 16.6 8.8 711 A 17| A 25 9.7 8.1 34
350,069 341,406 356,897 378,387 387,695 59.5 574 56.5 56.4 57.3] A 25 45 6.0 2.5 26] A 34 A 16/ A 03 18] A 0.9
106,981 116,451 117,348 107,699 114,693 18.2 19.6 18.6 16.0 17.0 8.9 08| A 82 6.5 2.0 78| A 51| A 137 58] A 13
26,081 27,408 32,702 31,996 26,102 44 46 5.2 48 3.9 5.1 193] A 2.2 A 184 1.0 4.1 123 A 8.0 A 190] A 26
670,728 763,130 787,749 839,475 976,683 13.8 3.2 6.6 16.3 10.0
643,063 678,210 679,762 709,762 813,422 95.9 88.9 86.3 84.5 83.3 55 0.2 44 14.6 6.2] A73 A29] A20 A15 A 34
A 4223 A 3482 A 4560 0 0] A06] AO05 AO06 0.0 0.0] A 175 31.0/A 100.0 A 289 A 275 26.9|A 100.0
A 43406 A 76,091 A 66,411 A 57345 A 55733] A 65| A 100 A 84| A 68 A 57 75.3] A 127 A 137 A 28 11.5 54.1] A 154 A 19.0] A 165 0.8
52,177 61,850 70,025 88,931 94,170 7.8 8.1 8.9 10.6 9.6 18.5 13.2 27.0 5.9 16.2 42 9.7 192 A 90 6.0
5,088 4,973 4,856 4,278 5,795 0.8 0.7 0.6 0.5 06] A 23] A 24 A 119 35.5 47] A 141 A 54| A 173 16.4] A 5.1
29,579 89,217 110,982 123,349 130,638 44 11.7 14.1 14.7 13.4] 2016 244 11.1 5.9 60.8] 165.1 20.5 43] A 90 45.2
A 11,550 8,453 A 6905 A 29500 A 11,6091 A 17 11 A 09| A 35 A 12]A 173.2|A 181.7| 327.2| A 60.6] A 22.1]A 164.3|A 179.1] 300.9| A 66.2
588,107 610,572 606,446 622,917 746,080
1,144,374 1,203,442 1,282,173 1,351,173 1,449,745 100 100 100 100 100 5.2 6.5 54 7.3 6.1
578,832 560,456 589,160 623,627 686,243 50.6 46.6 46.0 46.2 473 A 32 51 5.9 10.0 451 AT9 A 13 04 26] A 16
379,610 430,562 467,743 501,584 518,173 33.2 35.8 36.5 371 35.7 134 8.6 72 33 8.1 7.9 2.0 18] A 37 2.0
52,177 61,850 70,025 88,931 94,170 46 5.1 55 6.6 6.5 18.5 13.2 27.0 5.9 16.2 12.7 6.3 205 A 13 9.5
102,586 118,193 117,687 100,757 119,262 9.0 9.8 9.2 75 8.2 152 A 04| A 144 18.4 4.7 96| A 65| A 188 103] A 14
31,169 32,381 37,558 36,274 31,897 2.7 2.7 29 2.7 2.2 3.9 16.0] A 34| A 121 11 A 12 89| A 84| A 180] A 47
55% 57% 56% 58% 64% 41 A 15 29 9.7 38
102% 109% 103% 100% 109% 72| A 55 A 30 8.8 1.9
8% 21% 24% 25% 25%
137,850 137,203 150,797 218,738 226,237 12.0 1.4 11.8 16.2 15.6] A 05 9.9 451 34 145] A 54 3.2 376] A 3.6 8.0
http://www.eppo.go.th/info/T22.html
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126

UNFCCC
““National Communication”” 1994
-1.5 40%
31% 24%
36% 32%
-15
Emission (CO, equivalent: ktCO,)
Greenhouse Gas co, CH, N,0 Total %
Total Emissions 241,030.55 66,598.35 17,316.60 324,945.50 100.0 -
1. Energy 125,482.80 4,127.55 257.300 129,867.65 40.0 -
A. Fuel Combustion 125,482.80 59.85 257.30 125,799.95 38.7 100.0
Energy & Transformation Ind. 45,529.30 43.47 31.00 45,603.77| 14.0] 36.3
Industry, Mining & Construction 30,824.20 12.81 179.80 31,016.81 9.5 24.7
Transport 39,920.40 1.89 0.000 39,922.29 12.3 31.7
Commercial 890.50 0.42 2480 915.72 0.3 0.7
Residential 3,469.40 1.26 18.60 3,489.260 1.1 2.8
Agriculture 4,849.00 0.00 3.10 4,852.100 1.5 3.9
B. Fugitive Emissions 0.00 4,067.70 0.00 4,067.700 1.3 -
Solid Fuels 0.00 336.42 0.00 336.42 0.1 -
0il and Natural Gas 0.00 3,731.28 0.00 3,731.28 1.1 -
2. Industrial Processes 15,970.40 6.51 0.00 15,976.91 4.9 -
3. Agriculture 0.000 60,461.10 16,932.200 77,393.30 23.8 -
A. Enteric Fermentation 0.00 13,220.13] 0.00 13,220.13 4.1 -
B. Manure Management 0.00 2,932.44 5,948.90 8,881.34 2.7 -
C. Rice Cultivation 0.00, 44,321.13 0.00 44,321.13 13.6 -
D. Agricultural Soils 0.00 0.00 10,983.300 10,983.30 3.4 -
E. Prescribed Burning of Savannas 0.00 0.00 0.00 0.000 0.0 -
F. Field Burning of Agric. Residues 0.00 0.00 0.00 0.000 0.0 -
G. Others 0.00 0.00 0.00 0.00 0.0 -
4. Land Use Change & Forestry 99,577.35 1,250.97 127.100 100,955.42 31.1 -
A. Changes in Forest & Other 0.00 0.00 0.00 0.000 0.0 -
Woody Biomass Stocks 40,180.51 0.00] 0.00 40,180.51] 12.4 -
B. Forest & Grassland Conversion 59,396.84 1,250.97, 127.10 60,774.91 18.7 -
C. Abandonment of Managed Land 0.00 0.00 0.00 0.000 0.0 -
D. Others 0.00 0.00 0.00 0.00 0.0 -
5. Wastes 0.00 739.62 0.00 739.62] 0.2 -
A. Solid Waste Disposal 0.00 410.97 0.00 410.97] 0.1 -
B. Wastewater Treatment 0.00 328.65 0.00 328.65 0.1 -

: Thailand ” s Initial National Communication under the United Nations Framework Convention on
Climate Change; p.39; Ministry of Science, Technology and Environment, October 2000.

-1.3
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Green house Gas emisson by sector : 1994

Green house Gas emission in Fuel
Combustion : 1994

, . Agricultur
4 Land 5. Wastes CommergeSIdeontlal e
Use 0.2% al 28 3.9%
Change & 0.7% Energy &
Forestry Transform
31.1% 1. Energy ation Ind.
40.0% Transport 36.3%
31.7%
Industry,
3 2. Mining &
Agricultur Industrial Constructi
e Processes on
23.8% 4.9% 24.7%
127
1994 12 2002 8
EPPO Energy Planning and Policy Office
2007
1.4:1 1:1
1.
2.
3.
4.
5.
1.
2.
3. Minimum Energy
Performance Standards (MEPS)
2004 6
2011
81, 763ktoe 8% 6,540ktoe 2002
52,939ktoe 0.5% 265ktoe
3 / 8
/ 6,540ktoe 3,100ktoe
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RPS(Renewable Portfolio Standard)

437MW
4
1. 4%
RPS
2. ““the Energy Conservation
Promotion Fund>~
3.
4.
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131 CDM
1994 2002 CDM
1994 12
2002 8
2002 9 10 CDM
CDM
2003 7 1 DNA
MONRE Ministry of Natural Resources and
Environment DNA NACDM(National Authority for
CDM)
2004 2 DNA
2006 1 CDM
132 CDM
2006 1 CDM
2006 1 -1.4  CDM
-14 CDM
Cabinet
T Weekly meeting
NEB ’
(National Environmental Board)
Monthly meeting
| NCCC
‘ (National Committee on Climate Change)
10 days
15 day: ONEP h 15 days
as tne
Expert Grou ; Comments from
(Energy% Industrial SEctor) DNA'CDM Secretarlat Relevant Ministry(s)
(CDM Steering Committee)
3 days [ 3 days
of approval

DNA issues a letter ‘ Project developer submits PDD together
with an Initial Environmental Evaluation
| (IEE) Report to ONEP

ONEP : Office of Natural Resources and Environmental Policy and Planning
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CDM
-1.6
-16 CDM
- GHG -
- GHG

- - S0,, NOx, PM10
- CER -

- CER

- EIA

CDM
2006 3 15
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141
70
90
2000 11
Ministry of Science, Technology and Environment
MOSTE
2004 6 1.2.5 (6) 9
11
2005 5
2005 2 DNA
(Ministry of Natural Resources and Environment: MONRE) CCCU (Climatic
Change Coordination Unit) CDM
2005 8
Blue Sky with Bio-diesel
5%
2,000
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2005 5

2012
2003 18.7 51,000
2012 31.0 85,000 5.6%
10%
3.10 8,500
BDF 26 BDF 1 330
98
45
2012 KL 27.4 PME-BDF
2.95 CPO
CPO 5.9 Fresh Fruit Bunch: FFB
17.4 FFB 1
FFB 17,700kg 31 PME-BDF 980,000
BDF
-1 BDF
-2 BDF
-3 BDF
-4 BDF
-1.1
2012 BDF -2 26 910
1,040
BDF
-2
-1.1 BDF
2 100 300
2500
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CDM
4 2000
CDM
142
)
2003
3.5 80 -1.5
96%
3 80% -1.2
80% -1.6  1999-2003
11.2% FFB ( 14.3%) CPO
24.2%
FFB 0.4% CPO
-3.3%
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<000 <000 ha <000 <000 ha %

Krabi 766 1226 550 880 32
Suratthani 570 912 466 745 27
Chumporn 416 665 353 564 20
Satun 101 162 78 125 5
Trang 70 112 57 91 3
Prachaubkirikhan 63 100 50 80 3
Phangnga 49 79 39 63 2
Nakorn Sithammarat 31 50 25 40 2
Ranong 18 29 14 23 1
Songkhla 17 27 13 21 1
Narathiwat 10 17 7 11 1
Yala 1 1 1 1 0

Southern Region 2,112 3,380 1,653 2,644 96
Chonburi 53 85 42 68 2
Trat 11 18 9 15 1
Rayong 8 13 6 10 1
Others 5 7 4 6 0
Total 2,188 3,502 1,715 2,744 100

10 2004
2)
Elaeis Guineesis
Elaeis Oleifera 2
-1
10 - 40kg Fresh Fruit Bunch (FFB)
-2 Palm Kernel
100kg FFB 22kg (Crude Palm 0il) 1.6kg
Palm Kernel Oil 3
25 30 1
1 60kg

FFB 1 250 50

-2 Fresh Fruit Bunch

26
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18

-1.5

2012

-12

s
Thailand |

MYANMAR
e g el
Sarn i T

Hakhon Si
;. Thammarat

Island

s 0 MALAYSIA.

80% 1
1 2 @
1.4
4,500
40
60
100 200 100
-1.3
40%
BDF
BDF
2003
2.70
36% BDF
450,000
80%
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2.0

3.50

15.6
18.75
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FFB
FFB
130°C 90
FFB
FFB FFB
FFB
FFB
Empty Fruit Bunch (EFB)
Digester
6

palm kernel
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Description Unit 1998 1999 2000 2001 2002 2003 Ave.
1 |Plantation Area
In Million Rai Million Rai 1.28 1.41 1.58 1.64 1.96] 2.18
In 000 hectare 000 ha. 2,048 2,256 2,528| 2,624| 3,136 3,488
Annual Growth % - 10.2 12.1 3.8 19.5 11.2 11.3
2 |Yielded Area
In Million Rai Million Rai 1.13 1.25 1.32 1.46 1.64 1.71
In 000 hectare 000 ha. 1,808| 2,000| 2,112 2,336 2,624 2,736
Annual Growth % - 10.6 5.6 10.6 12.3 4.3 8.7
3 |Fresh Fruit Bunch Output Million ton 2.46 3.51 3.30 4.09 4.00 4.53
Annual Growth % - 42.7 -6.0 23.9 -2.2 13.3 14.3
4 |Average Output per Rai kg 2,185 2,818 2,500 2,807 2,434 2,650
5 [Average Output per Ha kg 1,366 1,761 1,563] 1,754| 1,521 1,656
Annual Growth % - 29.0f -11.3 12.3| -13.3 8.9 5.1
Ave. Operation Cost per Rai [Baht 4,151 4,283 4,049 4,186 4,170 4,150
Ave. Operation cost per Ha Baht 2,594\ 2,677 2,531 2,616 2,606 2,594
Annual Growth % - 3.2 -5.5 3.4 -0.4 -0.5 0.0
8 |Ave. Operation Cost per FFB |Baht per kg 1.90 1.52 1.62 1.49 1.71 1.57
Annual Growth % - -20.0 6.6 -8.0 14.8 -8.2 -3.0
9 [CPO Output 000 Ton 352 707 579 780 704 798
Annual Growth % - 100.9] -18.1 34.7 -9.7 13.4 24.2
10 |CPO domestic Consumption 000 Ton 384 536 582 668 640 684
Annual Growth % - 39.6 8.6 14.8 -4.2 6.9 13.1
11 |CPO Export 000 Ton 171 112 64 114
12 |CPO Import 000 Ton 11 16 24 26 49
13 |Average Price
Fresh Fruit Bunch Baht per kg 3.37 2.21 1.65 1.22 2.41 2.17 2.17
Annual Change % -34.4| -25.3| -26.1 97.5( -10.0 0.4
CPO Bangkok Baht per kg| 26.47( 18.99( 12.92| 10.86| 16.03| 17.96| 17.21
Annual Change % -28.3| -32.0 -15.9 47.6 12.0 -3.3
CPO Malaysia Baht per kg| 25.09| 14.25| 10.49 10.8| 15.48| 17.34| 15.58
Annual Change % -43.2| -26.4 3.0 43.3 12.0 -2.3
12 2004 8

1 1.6

29
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143

2004
2005

2005 10

1

BDF

30

2005

5
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151

70%
[ ]
PME-BDF
[ ]
2004 83%
80 / 49
90%
PME-BDF
-1.2

Electricity
Targets and
RPS 437 MW

A - Sol;
Strategies of RE “wind
Commercial leEEyvr' -
Enesrgyo% i TE = Traditional Energy

NRE

NRE = New & Renewable Energy Solar MW
0.5%

Wind 0.2 MW

Biomass 560 MW
(265 ktoe)
2003 ne

11% Heat
52,939 KTOE

(Incentive)
. ~ 0.00KTOE 3,700 KTOE
Commercial o
Energy NRE

8%
81% (6,540 KTOE) &D
Facilitator
Vo _

81v763 kTOE d RPS = Renewable Energy Portfolio Standard
DEDE, 2003

2011
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1,100

PM

10%

16,600

PM

-16

CDM

PM

2012

PM

PME-BDF

2004

17

2004

10

31

183

~N

164

*1

,840

US$60/

10%

984

BDF (B10)

3.1

BDF

, 705

US$0.55/

980,

000

FFB*

2.7

N

FFB

164

US$0.083/kg

227

,816

Fresh Fruit

2005
Bunch

10

US$60/

32

17

CPO
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2005 10 2,000

2.5
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(Crude Palm 0il, CPO)

730,000

Bangpakong
-2.1
-2.1
=21
BDF- "
*2
BDF 300 / BDF-PME
330 /
BDF 100,000 /
BDF 350 KL/ 0.862
BDF 115,600 KL/
8,000 / BDF 8%
124,000 / 80%
PME-BDF
300 PME- 124,000
Fresh Fruit Bunch (FFB)
-2.2 CPO
-22

124,000 / CPO
729,400 /
17,700 | Kg/
41,200
2.4 /
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PME
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-2.2
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e 0
[W
Reactor A
2
CPO Tank c'j ,®’ @W1
B erimary 0
Catalyst 1 Transats
Reactor
= Secondary
Tranzsaterifcation
| [ 6 W
e 053
;‘T;— - 1 | Metnyl Eatar Tank
Methanol Recycls T Raw Giycaring
ﬁ Pureation a3
mh:ﬁ'l?ﬂ Towsr Ewaporator 3
Glycering
Stoam ot ot (:::;}
: :
L -
Crude Glycerine Tank
-2.2 -2.3
-2.3
3,000
2
5
1
1,000 3
500kw
10 FRP
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-2.2 BDF

20 kVA Substation

600 kW Stand-by

Cooling Water Pond —

100m3 Waste "\ : .,~. O 9

Treatment Unit

|
I
! Generator
Labo | | i Administration Boiler House
; ; Building
; : 200 m
; 5 < Reactors
Work | i i O
sho ; |
P ! ! O Distilling Column
s a o
; : () <> O O Pre-esterified CPO
Mess : :
g g O O O ©  Pam Methyl Ester
2 : O . O Crude Glycerin
2 [F— - Recovered MeOH
Warehouse —'>|:| i ©
Water Cooling Unit :
guit —(O) ; Products 3000 tons CPO tank

Loading Station :

1200 ton Methanol Tank

\ 4
¢’
)
1
i
i
i
'
'
; [
\.
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CPO

PK

CPO

CPO
BDF
BDF CPO

-2.3

CPO

48
CPO

25,000

CPO

-ihnmnm.u..‘r \

WM*

A
1% 1}

28

CPO

CPO

-2.4

.

ﬁuan“ (Rr_'

Ef“1ﬂcarﬁsdsraﬂﬂ

ol
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M e T

_.|_Thailand _

75,000

2000

CPO

CPO

3000

CPO



BMTA

BMTA
4|
BDF
BDF
/ <4 BDF
BDF PME
BDF CPO
BDF
CPO PK Marine
1,600DWT
1,200km
CPO
Klong Thathong
PK Marine CPO
<4—— CPO
CPO

CPO

Q‘/ BMTA

2
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85 31

10% 8.5
300
2 BDF
2004
2004 6 (High Speed Diesel, 0.05%) 14.85 /
5.38 /
20.23 / 2007 7 1 13% 22.99
/ 3 9 5%
24.19 / 2005 7
-2.4
-24
/
2005 7
18.4125 1.3050 0.13050 0.5000 0.0400
20.3880 1.4272 1.0980 0.0769 22.990
2005 9
20.3691 1.3050 0.13050 0.5000 0.0400
22.3446 1.5641 0.2629 0.0184 24.190
A B=A*7% C=A*0.7% D=0.5000 E=0.0400
F=(A:E) G=F*7% H=(F+G)*5% 1=H*0.3% J=G+H+I
EPPO
BDF
2006 2 24.65 /
22.00 /
(
1985 2000 15 15 20
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2000 s 2004 2005
2005 10 60

-2.5 20

-25

70.0

650 Spot Dubai crude price (U.S. dollar/barrel)

60.0

55.0 7‘/
50.0 The

Iraqi /

40.0 War /
35.0 N /

30.0 \ /
V N

zzg a‘\"_d‘_;‘//‘\\!ug‘\\‘/).__‘//Q\ / hd
15.0 >/
\d

10.0

5.0

0.0

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Oil Market Intelligence

2005

10
2004

300

BDF

Bangkok Metropolitan Transport Authority: BMTA
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3,600 BMTA 11,400 15,000
-2.5
BDF100% B100
-25
BMTA 3,600
BMTA ( ) 11,400
15,000
250 Km/ /
( ) 2.12 Km/ /
() 118 / 7/
1,770 KL/
637,200 KL/
20 %
354 KL
PME-BDF
20
2003 18
40%
KL (15,000 )
60 KL 10%
BDF
BMTA
BDF 100%
100km
BDF
2006 2



-2.6

-2.6
EM 14214 ASTM
Farameter Test Method Min. [LEES Init Test Methaod tin. Mae.  |Unit
Density at 158° C DIN EN IS0 12185 860 900 |kg/m® D287 (AP 35 45
Viscosity at40” C DIM EN IS0 3104 ERs] 8.0 |mmis Daa 30 3.5
Flash Point DM EN IS0 3679 120 - i® Da3 378 °C
Pour Point °C -B.6[°C
Sulfur Content DM EN 150 20884 - 10{mgkg D1552 0.05|%
Carbon Residue DIN EN 1S 10370 - 0.3|% D524 0.15|%
Cetane Number IF 438 a1l - OB13 45 0.01[%
Sulfated Ash IS0 3987 - 0.02|% D482
Water Content DM EN IS0 12837 - 500 mofkg D1796 0.05]% ol
Oxidation Stability at 110° € [DIN EM 14112 6.0 h
Copper Strip Corrosian D130 MNo.3
Cloud Point D2500 -3.8°C
-2.7
=27
15<=C Density at 15=C 850 Kg/m?
Viscosity 2.7 mm?S
Flash Point 50 =C
Pour Point -7.5 =C
Sulfur Content 0.005
Cetane Value 45
2 EN14214
20% (14%) (13%) (12%)
(6%) (6%) 2% 27%
2005
5,000
-2.6
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-2.6

>
<+ |€ |€¢| |+

2.5 EU
Directive 2003/30EC
2005 2% 2010 5.75%

-2.5

80% 85%
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12)

BDF US$35 -2.8
-28 BDF
(000 7)

BDF 300 tpd 1,000,000 25,000,000

140,000 3.500,000

8% 80,000 2.000,000

2 120,000 3,000,000

5% 60,000 1,500,000

1,400,000 35,000,000

13)
@
BDF CPO CPO BDF
@
-2.7 2001 2004 (Fresh Fruit
Bunch) 4
2003
4 16.80 /kg FFB  4.68
/kg
16.80 /kg 0.20
0.50 17.50 /kg
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=27 FFB

Change of CPO and FFB Price
CPO Price (Baht/kg) ==#==FFB Price (Baht/kg)
30.0 5.0
25.0 R 142
§§ o 4 4.0
% 20.0 i/ \\ - 4 35
> 15.0 ol * | zg
g - 4 \—» | =
I < \ 4 4 2.0
& 100 - — ¢ -
8 ' o 4 4 1.5
© 50 | ® 110
4 05
0.0 0.0
0 2 4 6 8 10 12 14
2001 - 2004 by Quarter

Oil World and Thai Internal Trade Department

)
300 BDF
2.9 -2.10
-2.9
Baht/kg | Baht/ USs$/ US$/
HCI 3,000 | Kg/ 8.00 24,000 600 198,000
NaOH 500 | Kg/ 8.00 4,000 100 33,000
Na-Methy 5,000 | Kg/ 36.00 | 180,000 4,500 | 1,485,000
Methanol 30,000 | Kg/ 16.00 | 480,000 12,000 | 3,960,000
HaPO, 250 | Kg/ 32.00 8,000 200 66,000
696,000 17,400 | 5,742,000
32,800 820 270,000
728,800 18,220 | 6,012,000
BDF300
330
BDF 100,000
9,000
40 /US$
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-2.10

Baht/ Baht/ US$/ US$/
6,200 | KWh/ 3.90 | 24,400 610 201,300
1,200 | Kg/ 16.00 | 19,200 480 158,400
16,400 | Kg/ 1.58 | 26,000 650 214,500
300 | Ccum/ 213.30 | 64,000 1,600 528,000
133,600 3,340 | 1,102,200
4,500 115 37,800
138,100 3,455 | 1,140,000
(
-2.11
Baht/ Baht/ US$/ Us$/
10 20,000 | 200,000 5,000 60,000
60 12,000 | 720,000 | 18,000 216,000
800,000 | 20,000 240,000
1,000,000
3,340 1,516,000
1)
2) 4%
14)
2006 2007 2008
F/S
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2.2

2.3

OE

UNFCCC

UNFCCC

2005 10

NMO142: Baseline Methodology for Palm Methyl Ester or Coconut Methyl Ester
Biodiesel Fuel Production for Transportation using Life Cycle Assessment

approach

NMO142: Monitoring Methodology for Palm Methyl Ester or Coconut Methyl Ester
Biodiesel Fuel Production for Transportation using Life Cycle Assessment

approach

2005

2. PME-BDF

3. PME-BDF

10

UNFCCC
Methodology Panel
CPO
PME-BDF CNO
CME-BDF
CME-BDF
CME-BDF
PME-BDF CME-BDF

48

20%



a) “€1.77

b) “2-,’
CNG
C) “3-’,
d) “€4.77
PME-BDF
e) €€5.77
20056 1 18
2012 10%
850
300t 27
1.

PME-BDF
LPG

49

CPO

PME-BDF

20

PME-BDF

CPO



CNG LPG

LPG
1 2
Yes No
Yes No
CNG LPG
a) “l-’,
2003 10,880ktoe
520 Thailand Energy Balance 2003, Ministry of Energy
19,300ktoe Ministry of Energy
2002
3,339
PME-BDF 85ktoe 10%

50

CNG

2013

98.7%



765ktoe

PME-BDF

b) “2-’,
CNG LPG
CNG
CNG 2003 0.06% 13ktoe
Thailand Energy Balance 2003, Ministry of Energy 2013
CNG 0.75% 309ktoe
Ministry of Energy PME-BDF
CNG 82
44 1.3% CNG c0o2
C02 CNG  C02 30%
CNG GHG
LPG
LPG 2003 1.2% 245ktoe
Thailand Energy Balance 2003, Ministry of Energy LPG
LPG 2003 12.2% 2013
10.5% Ministry of Energy PME-BDF
LPG
CNG LPG
CNG  LPG
CNG LPG 500,000
CNG LPG
b) “3-’,
1 2
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PME-BDF PME-BDF

CPO

CPO

- Suratthani -

FFB

- Suratthani -

- Suratthani -

CPO : Crude Palm Oil
FFB : Fresh Fruit Bunch of Oil Palm
PME : Palm Methyl Ester

PME-BDF
CPO

CPO

CPO

- Suratthani to Bangkok -

PME

- BDF Plant to Blending Facility -

PME

- Blending Facility to depot -

PME

== h

CPO



LCA

Co,
LCA
CH
N CH,
Co,
Co,
PME-BDF

Co,

N,0 LCA

Co, LCA

FFB Co, LCA

cPo Co, LCA
CPO 0,
PME-BDF o,
PME-BDF 0,
PME-BDF 0,
PME-BDF 0,

53




CDM ““Tool for the demonstration and
assessment of additionality (Annex 1, EB16)”~

CDM
2007 8 PME-BDF 2005 12
31
-a
a) CDM
b)
-b
2-b
11
(FIRR)
NPV
2.5%
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CER

CDM
CDM CER 9.6%
CER 13.4% PME
CER
-a
2012 10%
2005 1 18
CDM
-b
-a
PDD
-b.
CDM
Step2 CDM CER
FIRR  3.2% CER 12.0% CER
PME-BDF

Step0 Step5
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GHG

a)
EBwtt = FCdiesel X EFwtt X 10_6
FCdiesel = I:Cbiodies,el X Hvbiodiesel
EByee
(tCO,/yr) 20,488
FCgicset - PME-BDF
) 3,752,490
FCbiodiesel : PME—BDF (klitre)
PME 103,034
(kilo liter)
=Diesel , Thailand Energy Situation 2003,
Energy Content of Fuel (Net Calorific
HVpiodieset - PME-BDF M3/7L) 36.42 | value), The Department of Energy
Development and Promotion, Ministry of
Energy (To be analyzed for PME-BDF)
Well to Tank emission factor of petroleum
diesel; Well-to-Wheel analysis of
EF,c 5 46 transportation fuels, November 2004,
(9C0,/MJ) ) Toyota Motor  Corporation,  Mizuho
Information & Research Institute, Inc.
b)

EBV = FCdieseI X EFdieseI—C X 10_3 X Oxdiesel X 44/12

EB, : PME-BDF
Co, 275,155
(tCO,/yr)
FCyieset - PME-BDF 1
E (6J) 3,752,490
Revised 1996 IPCC Guidelines for National
EFiesel-c (tC/T1I) 20.2 | Greenhouse Gas Inventories : Reference
Manual, p.1.13
OXgiesel Revised 1996 IPCC Guidelines for National
0.99 | Greenhouse Gas Inventories : Reference

Manual, p.1.29
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)

EB = EB, + EB, = 295,643 tCO,./yr

- CPO

PME-BDF
PME-BDF
PME-BDF

a)CPO

a)-1

PME-BDF

EPtcpo 1t = FCiepou X NCVgeroir X 107® X EFgueroir-c X OXpueroir X 44712

EP cro u CPO 03
o, (tC0O,/yr)
FC cpo - CPO
(liter/yr) - =
5(ton of fuel consumption from Suratthani
303,030 | to Bangkok ; ) X 2 X
90,000(production of CPO in ton) / 3,000
(transportation of CPO in one time in
ton)/0.990(t/kl))
NCVyeroir - (MJ/liter) Thailand Energy Situation 2003, Energy
39.77 Content of Fuel (Net Calorific Value), The
) Department of Energy Development and
Promotion, Ministry of Energy
EFfetoitc - (tC/T1I) Revised 1996 IPCC Guidelines for National
21.1 | Greenhouse Gas Inventories : Reference
Manual, p.1.14
OXfuertoit Revised 1996 IPCC Guidelines for National
0.99 | Greenhouse Gas Inventories : Reference
Manual, p.1.29
a)-2
CPO
a)-3

EP¢cro = EPyepoy + EPeepo . = 923 (tCO/yr)

EPtCPO

: CPO

57

Co, (tCO,/yr)




b) PME-BDF
b)-1

EPpeve £ = ECopue £ X EFgrigcor X 10°°

EPpe ¢ - PME-BDF

co, (C0,/yr) 5,477
ECopie : PME-BDF

8,820,000
(kWh/yr) T
EFgridcoz - Co, Calculated as simple operating margin
(gC0,/kWh) 621 :missiogOOZactor based on EGAT Annual
epor

b)-2

EPpeue ¢ = FComie X NCVieroir X 10 X EFgeroir-c X OXgeroir X 44/12

EPprve ¢ - PME-BDF
CO, (tCO,/yr) 24,923
FCopie - PME-BDF
(liter/yr) 8,100,000
NCVsyeroir (MJ/liter) Thailand Energy Situation 2003, Energy
39.77 Content of Fuel (Net Calorific Value),
) The Department of Energy Development
and Promotion, Ministry of Energy
EFfetoitc - (tC/1I) Revised 1996 IPCC Guidelines for
21.1 | National Greenhouse Gas Inventories :
Reference Manual, p.1.14
OXfuetoit Revised 1996 IPCC Guidelines for
0.99 | National Greenhouse Gas Inventories :
Reference Manual, p.1.29
b)-3
EPoeve = EPppve ¢ + EPppye ¢ = 30,400 (tCO,/yr)
EPppue - PME-BDF CO, (tCO,/yr)
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C)PME-BDF

EPwue = DTepue X EFpgecor X 107°

EPpye : PME-BDF
1,108
Co, (tCO,/yr)
DT ipue - PME-BDF
PME-BDF 450,000 -
(kn/yr) = 90,000/20(ton per one time)x100(km)
EFngt-coz  © Co, 15 ;
(gC0,/km)
2 2,463 CDM
( )
d)PME-BDF
EPesr = DTysr X EFpgecor X 10°°
EPer - PME-BDF
Co, 5,542
(tCO,/yr)
DTeer :
PME-BDF 2,250,000 - =
(kn/yr) 900,000/0.1/20(ton per one time)x50(km)
EFngt-coz  © Co, 15 ;
(gC0,/km)
2 2,463 COM
( )
e) PME-BDF
Co,

€0,

““Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories”” (IPCC)

L))

EP = EPyepo + EPpye + EPge + EPye = 37,973 1C0,/yr
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FFB

- CPO

a)
a)-1

N,0

ELye = SF X Ry X ((1-Fgusp) X EFgpon + Fonse X EFgyoon) X (44728) X GWPyp

SF = SFiha X Aptant = SFina X (Pepo/Yero)

EL,

N,0

(t€0,/yr) 31,933
SF (ton/yr) 25,481
Ry N 0.21
Fease Revised 1996 IPCC Guidelines for National
0.1 | Greenhouse Gas Inventories, p.4.94
(kg NH3-N and NOx-N/kg of N input)
EF¢-no0a 0.0125 Revised 1996 IPCC Guidel_ines for National
(kgN,0-N/kg-N) . Greenhouse Gas Inventories, p.4.89
EF¢_200 0.01 Revised 1996 IPCC Guidel_ines for National
(kgN20-N/kgNH3-N and NOx-N emitted) - Greenhouse Gas Inventories, p.4.105
SFiha lha 1.0
(ton/ha/yr) .
GWP 20 310
Aotant (ha) 25,481
Pero - PME-BDF CPO
(ton) 90,000
Yero : CPO (ton/ha) 3.532
b)-2
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EPyors = EP + EL = 77,888 tCO,/yr

ERs

ERS = EB - EPyyy = 295,643 - 77,888 = 217,755 tCO,/yr

(tons of CO.e)

(tons of COe)

(tons of CO.e)

(tons of COke)

1 39,915 295,643 37,973 217,755
2 39,915 295,643 37,973 217,755
3 39,915 295,643 37,973 217,755
4 39,915 295,643 37,973 217,755
5 39,915 295,643 37,973 217,755
6 39,915 295,643 37,973 217,755
7 39,915 295,643 37,973 217,755
8 39,915 295,643 37,973 217,755
9 39,915 295,643 37,973 217,755
10 39,915 295,643 37,973 217,755

(tonnes of CO.e) 399,150 2,956,430 379,730 2,177,550
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NMO142 : Monitoring Methodology for Palm Methyl Ester or
Coconut Methyl Ester Biodiesel Fuel Production for Transportation using Life Cycle
Assessment approach

62

1 CPO liter/yr
2 MI/liter
3 MI/liter
4 cro km/yr
5 Co, gCO,/km
6 C0, gCO,/kWh
7 PME-BDF BDF kWh/yr
8 PME-BDF BDF liter/yr
PME-BDF
9 PME-BDF km/yr
10 PME-BDF km/yr
11 | PME-BDF BDF liter
12 | PME-BDF BDF liter
13 | PME-BDF BDF liter
14 | CPO BDF -
15 PME-BDF liter
16 | PME-BDF MI/liter
17 gCO,/MJ
18 IPCC tC/TJ
19 | PME-BDF CPO BDF ton
20 | lha ton/ha/yr
21 lha CPO ton/ha
22 ratio
23 0, gC0o,/km/ton
26 | FFBlton Km/ton/yr
27 FFB1ton CPO ratio
28 | CPOlton kWh/ton
29 | CPOlton liter/ton
30 o, gC0,/kWh
31 ha/yr
CDM
QA/QC




2002

Ministry of Natural Resources and Environment
(Office of the Natural Resources and Environmental Policy and Planning)
(Pollution Control Department) Department of Environmental

Quality Promotion
CDM
DNA
Climatic Change Coordination Unit, CCCU

NGO

1997
(Enhancement and
Conservation of the Natural Environmental Quality Act of 1992)

° National Environmental Quality Act 1992

[ (Enhancement and Conservation of the Natural
Environmental Quality Act of 1992)

o

(Notification of MOSTE on Type and Sizes of Projects or

Activities of Government Agencies, State Enterprises or Private Persons Required
to Prepare an Environmental Impact Assessment Report 1992)

o 1992 (Factories Act 1992)

o (Notification of the Ministry of Industry Concerning
Factory Wastes 1988)

o 1992 (Public Health Act 1992)

[ 1992 (Cleanliness and Orderliness of the Country Act 1992)

o Notification of Ministry of Industry
Concerning Storage and Disposal of Toxic Substances, 1982

[ 1967 (Poisonous Substances Act 1967)
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Notification of Ministry of Industry Concerning
Industrial Effluent Standards 1982
(Notification of Ministry of Industry
Concerning Manufacturing and Use of Toxic Substances, 1982)

1992 (Energy Conservation Promotion Act 1992)
Notification Concerning
Duty Reduction on Energy Efficiency and Environmental Technology 1988

1979 (Construction Building Control Act 1979)
1975 (City Planning Act 1975)
1975 (Land Reform for Agriculture Act 1975)
Investment Promotion Act 1977
Industrial Estate Authority of Thailand Act 1996

1977 (Groundwater Act 1977)
1992 (Groundwater Act 1992)
Navigation in Thai Waterways Act 1913
1979 (Prevention of Ships Collision Act 1979)
(Regulations on Prevention and Combating of Oil Pollution)

1981 EGAT: Electricity
Generating Authority of Thailand
1975

1979

1992 MOSTE Ministry of
Science ,Technology and Environment NEB: National Environmental Board

OEPP
1992
29

-2.8.1
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11

2 OEPP: Office of Environmental Policy and
Planning
OEPP MOl : Ministry of Industry
OEPP 15 15
45
30 2
1 8 2
OEPP
2
1984
OEPP
1999 1 54
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-2.8

100,000,000 m3

15 km2
12,800 ha 80,000
1
2)
3) 2
4)
5) 50m
500
100t/
100t/
50t/
50t/
10 Mw
80
23m
10,000m2
100
30
60
1998 1
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CDM

(Office of Natural Resources and Environmental Policy and Planning,

ONEP)  CDM
-2.8.2
-2.82
1:50,000
6
-2.8.3
3000
100 10
600
-2.8.3
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-2.83

pH 5.5 -09.0
TDS: Total Dissolved Solids/ 3,000 mg/liter
5,000 mg/liter
1) TDS 2,000 mg/liter
2)
SS: Suspended Solids 50 mg/liter 150 mg/liter
Temperature: <C 40<=C
Color & Odor:
Sulfide/ H2S 1.0 mg/liter
Cyanide/ HCN 0.2 mg/liter
Heavy Metals/
n/ 5.0 mg/liter
Cr%/6 0.25 mg/liter
Cr3+/3 0.75 mg/liter
As/ 0.25 mg/liter
Cu/ 2.0 mg/liter
Ha/ 0.005 mg/liter
Ccd/ 0.03 mg/liter
Ba/ 1.0 mg/liter
Se/ 0.02 mg/liter
Pb/ 0.2 mg/liter
Ni/ 1.0 mg/liter
Mn/ 5.0 mg/liter
Fat, Oil and Grease/ 5 mg/liter, 15 mg/liter
Formaldehyde/ 1.0 mg/liter
Fee Cl/ 1.0
Pesticides/
BOD/ 20 mg/liter 60 mg/liter
D
2)
3)
4)
5)
6)
7)
8)
9)
10)
TKN/ 100 mg/liter 200 mg/liter
D
2)
con/ 120 mg/liter 200 mg/liter
iy
2)
3)
4)
5)
3 1996
3 1996
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cccu DNA CCcu

PDD
CDM

450,000

(Department of Alternative Energy Development

and Efficiency: DEDE)

BDF BDF

BDF

BMTA BMTA 3,600

BMTA

BMA BMA 1,400

BDF

Ministry of Transport, Land Transport Authority

PTT

Oxidization
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31

ACG Corporation PTT, Southern Palm Oil
CDM

-3.1 BDF
-3.1 BDF
ACG Corporation, Southern Palm QOil
( ) PTT
A\ 4 A 4
> > PTT
A
BDF
\ 4
EPC BDF
3.2
35 25
)
)
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01) 15
02) PME-BDF( -
03)
04) CPO
05) BDF 300 /
06) BDF KL 350 KL/
07) 330
08) 100,000 /
09) 115,600 KL/
10) 35.0 40.0
11) 8.8
12) 1.2
13) 17.50 /
14) 22.00 /
15) 2465 /
16) 217,000 t-CO,/
17) 7 / t-C0, ( )
18) 10
-3.1
31
9.4%
US$5 12._3%
US$6 12._8%
US$7 13.4%
US$8 14 0%
-3.1
9
CDM
82006 1 LIBOR(London Inter-bank Offered Rate) 8.0%
10%
o NM0142 LIBOR
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_C02

7 13.4%
-3.2 5 6
-3.2
A B C D
US$5 12.3% 10.6% 9.3% 6.5% 1.2%
US$6 12.8% 11.1% 9.9% 7.1% 1.9%
Us$7 13.4% 11.6% 10.5% 7.8% 2.6%
- +10% - - +10%
- - +10% - +10%
- - - +3% +3%
-3.4
-34 Return On Investment
ROI ROI ()
10.2% 9.6% 8
US$5 12.9% 12.3% 7
US$6 13.4% 12.9% 6
US$7 14.0% 13.4% 6
-3.4 10.2%
US$7/ton-C0, 13.4%
US$7/ton-C0,
-3.2 D 3%
10
10 LIBOR 6% (3%)
2% 11%
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CDM

35 usS
42 uS 1.00 120

2,178 tons of CO.e (10 )

tons of CO,e 10
42 218 Coe 1926 tonCO,
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3.4

1)
3.2.2
CPO -2.5
2001 2004 4 CPO 5 /kg 27 /kg
17 /kg 19 /
3%
COM
CDM
BDF
CPO 375
375 CPO
CPO
18
CPO 17 CPO 20
CPO
CPO
CPO
CPO
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CPO

HA e — LR
EEREERD 2N
BlE il TiHis

100 ton/H (CFD BB

A — LFEHEREIE)
SEERD 2NE
BlEihs Titis

60 ton/HICFD R

CPO

CPO

-3.2 CPO

M= LA AR
BElE s T FFE B2,
FEERD

FA )l — LR RO
EERR D ENE

Bl il Tl

40 ton/H(CFD B8

T4 — LR R
EEERD INE

BlE S THEE

100 wond (CFROD EE)

A M ai— LEEI R RS
EEERD 10N

BlE s T

&0 ton/B (CFO B &)

BT MRS TS
200 ten/H (CFPD EE)

M= LA ) AER IR ()
EE i T FFE B

—M SRR

o EE MRS TS
180 ten /B (CFD EE)

75

CPO

CPO

FH oPO B2 2NMICE
LREHEEER 1S
EOF ShiEH

3 80ton /H (CFO 8D

L

A BCF B 23002,
bl o 5o — F )l =S
ER1E
OihsEsT

300 ton/H(BCF )

CPO



Rpt—Zszt—l/Dpt—Z*Rpt—l

CPO

Rp*2: 4
Rp**: 4
Dp**: 4
Dp*2: 4
-3.4 1
( )
10% 270,000 | 250.0 1,100 00.13%
15% 400,000 80.0 5,100 00.62%
75% 2,030,000 2.5 812,000 99.25%
100% 2,700,000 818,200 100.00%
200-300
middleman
BDF
BDF
-3.2
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BDF BDF
BDF

BDF
BDF
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