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Introduction

“Thailand Alternative Energy Situation” report is published by the
Department of Alternative Energy Development and Efficiency (DEDE),
Ministry of Energy. The publication is aimed to disseminate the data and i
information on alternative energy production, import, export, consumption v
and alternative energy potential by types, domestic and the world alternative

energy consumption and other details.

Department of Alternative Energy Development and Efficiency, Ministry
of Energy would like to take this opportunity to express our sincere appreciation
to all government agencies and state enterprises as well as companies involved
for their excellence cooperation in providing useful data and information for this ,
publication. Still, should there be any comments and recommendations, we shall

highly appreciated the same for improvement of the publication in the future.

Department of Alternative Energy Development and Efficiency
2013
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(‘ Alternative Energy Situation in Thailand 2013

Thailand final alternative energy consumption has increased continuously, due to the policy of alternative
energy development is targeted to up more alternative energy consumption in all sectors, especially alternative
energy which can be produced in the country comprising solar energy, wind energy, small hydro power, biomass,
MSW, biogas and biofuels (ethanol and biodiesel). To consume more alternative energy, to affect the decrease of
fossil energy consumption and energy imports. Thailand consumes domestic alternative energy in the form of

electricity, heat and biofuels.
Final Alternative Energy Consumption 2009 — 2013

ktoe
9,000

8,000 72 V 8,232

7,000 6 50/
6,000 —

5,000 4636
’ /

4,000

2009 2012 2011 2012 2013

In 2013, Thailand alternative energy consumption was 8,232 ktoe, and increase of 12.9% from the
previous year and shared 10.9% of the total final energy consumption. This affected decreasing of energy

imports, as amount of 203,822 million Baht, and also decreasing of CO, emission as amount of 25.25 million tons.

Alternative Energy Consumption in Thailand 2013

POWER GENERATION*(SOLAR/WIND/
BIOMASS/BIOGAS/MSW)

1.74%
76.22% SMALL HYDRO POWER

0.04%

FOSSIL FUELS

HEAT (SOLAR/BIOMASS/
BIOGAS/MSW) 7.02%

RENEWABLE
ENERGY
10.94%

75,214 ktoe

8,232 ktoe

TRADITIONAL
RENEWABLE
ENERGY 10.94%

BIOFUELS 2.14%

IMPORTED HYDRO POWER 1.5% | [LARGE HYDRO POWER 0.6%

*Including off grid power generation.
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Heat energy consumption was the greatest share 64.1% of the total final alternative consumption,

followed by biofuels (ethanol and biodiesels) and electricity and shared 19.6%, and 16.3% respectively.

ktoe

5000 Heat 2013
64.1%

5,000

4,000

3,000 Biofuels 19.6%

2000 Ve A N Electricity

Biodiesel
Ethanol 16.3%

17000 | 850/ 111% -
= IR -

Consumption Growth rate

Alternative Energy (ktoe) (%)
2009 2010 2011 2012 2013 2012-2013
1. Electricity E 594 807 988 1,138 1,341 17.8
(Solar, Wind, Small hydro power, Biomass, MSW and Biogas)

2. Heat 3,177 3,763 4,529 4,886 5,279 8.1
(Solar, Biomass, MSW and Biogas)

3. Biofuels 865 875 984 1,270 1,612 26.9
- Ethanol 340 334 323 430 707 64.6

- Biodiesel 525 541 661 840 905 7.7
Total 4,636 5,445 6,501 7,294 8,232 12.6

1/ Including off grid power generation.

ktoe

10.000 ™ Electricity Heat Biofuels
8,000 1,341
1,138
6,000 988
807
4,000 594 1a8 5,279
3,177 3,763 y
2,000 g | | ‘
i 865 875 984 1,270 1612
2009 2010 2011 2012 2013
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Details are as follows :

Electricity

The total installed capacity of electricity generation by using alternative energy was 3,788.46 MW, up

35.9% from the previous year. Biomass power plants was the greatest share 61.3% of the total installed capacity,

followed by solar energy, biogas, wind, small hydro power and MSW energy shared 21.7%, 7.0%, 5.9%, 2.9%,

and 1.2% respectively.

Alternative Energy

2009
Solar 37.0
Wind 5.1
Small hydro power 55.7
Biomass 1,618.1
Biogas 69.8
MSW 6.6
Total 1,792.3

*Including off grid power generation

Heat

Installed Capacity*

(MW)

2010 2011 2012

48.6 78.7 376.7

5.6 7.3 111.7

58.9 95.7 101.8
1,650.2 1,790.2 1,959.9
103.4 159.2 193.4

13.1 255 42.7
1,879.8 2,156.6 2,786.2

2013
823.5

222.7

108.8

2,320.8

265.7

47.5

3,788.5

Growth rate
(%)
2012-2013
118.6

99.4
6.9
18.4

37.4

35.9

The total heat energy consumption was 5,279 ktoe, up 8.1% from the previous year. Biomass was the

greatest share 88.9%, followed by biogas, MSW and solar energy which shared 9.4%, 1.6% and 0.1%

respectively.

Alternative Energy

2009
Solar 0.9
Biomass 2,987
Biogas 188
MSW 1.0
Total 3,177

s1gvIuwavviunainuyavds:inAlngd W&E&o

Heat
ktoe
2010 2011 2012
1.8 2.0 3.5
3,449 4,123 4,346
311 402 458
1.1 1.7 78
3,763 4,529 4,886

2013
4.5

4,694

495

85

6,219

Growth
Rate (%)
2012-2013
13.5

8.0
8.1
8.9

8.0
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Biofuels (Ethanol and Biodiesel)
Biofuels consumption were 5.5 million litres per day, up 34.2% from the previous year, comprising of 2.6

million litres per day for ethanol and 2.9 million litres per day for biodiesel.

Biofuels Growth
(million litres per day) Rate
Alternative Energy
(%)
2019 2010 2011 2012 2013 2012-2013
Ethanol 1.3 1.2 1.2 1.4 2.6 85.7
Biodiesel 1.6 1.7 2.1 2.7 2.9 7.4
Total 2.9 2.9 3.3 4.1 5.5 34.2

Alternative Energy Investment

As a result of government policy on alternative energy development, alternative energy consumption
grows up continuously. This leads to invest on alternative energy projects by private sectors. In 2013, investment
on alternative energy by government and private sectors was 75,822 million Baht. Wind Energy Investment played
a major role of Alternative Energy Investment, shared 45.6% , followed by solar , biofuels , biomass , biogas small

hydro power and MSW |, shared 21.4% , 17.9% , 11.3% , 3.0% , 0.6% , and 0.2% respectirely.

Alternative Energy Samll
Wind
Investment Solar Energy Hydro Biomass Biogas MSW Biofuels Total
Energy
power

Investment (million 16,206 34,577 394 8,600 2,309 127 13,606 75,822
Baht)

%

60

50 45.6%

40

30

21.4%
17.9%
20
11.3%
10 3.0%
0.6% 0.2%
0 : : R : |
Wind Solar Biofuels Biomass Biogas Small Hydro MSW

Power

Sources : 1/ Department of Alternative Energy Development and Efficiency

2/ Board of Investment
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Performance on

Alternative Energy Paolicy
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s 1 dydnasnunaunuaasdszindlnedl 2556

TABLE “THAILAND ALTERNATIVE ENERGY COMMODITY ACCOUNT 2013

UUE . WUIEMANIN
Fanaa
SOLID BIOMASS
7 z
iszinn _ j:
& a5
age [
= a
c — _
€ & 2 2 o &
a W & E [o} =
& < P § u 2 = @ @
o = > @
& % &@ % o x 5 B 2 la & & <
€ 0 % g aZ.,c2%2= 3 & 2 ¢ 9
= » =2 ® & T T F O & @ = o € I}
(1) (2) (3) (4) (5) (6) (7) (8)
wiE
" 1,079.7 3051 3286 2,757.9 6,806.7

Aaldniensinung
AGRICULTURAL WASTE

AWOLU

2,171.1

293.4

NAWUNAUNULTIN AT
COMMERCIAL ALTERNATIVE ENERGY

At (ANNSDY)
MSW (HEAT)

(1)

WAIUNARNY
ALTERNATIVE ENERGY

o <
NANIUBU 9

=
&
=1
.
£ = I @
= @« E 9 =
€ 3 € 3 .f
&
g © EF 9 G
(=4 o S o =
(12) (13)
fuiladnadalug
Gwh
1,537.4

OTHER
s
@
=
«
C
(=
=
3w
Ex o
c O <
g 2 0O
2 e o
— O
@ O <
e L 2
zZ o 2
<8
@« m @
(14)
457.7

T#n
an
WANUNARNY

ELECTRICITY
FROM
ALTERNATIVE
ENERGY
(15)

15,738.5

BALANCE

unit

physical unit

NAWUNAUNUALAN 94
saundeey  TRADITIONAL ALTERNATIVE - WA
L{mwaﬁ’m’\w Vlﬂll‘llul.%ﬁ WANIU NALLNY
o<
BIOFUELS wndd NAUNU muNn
AaLhn
§ w TYPE
S g TOTAL
TOTAL £ - TRADITIONAL  TOTAL
COMMERCES g » & 5 % ALTERNATIVE ALTERNATIVE
_ z 3 2
& o € § ALTERNATIVE 9 5 T @ 2 ENERGY ENERGY
7 = I
£ X% 3 ENERGY z € 2 3 2 8
e = 5 231 & Q &0
€ L= @ & L & O 2 a e <
(16)  (17) (18) (19) (20 @) (22 (23) (24)
unit
15,738.5 15,7385 1 ELECTRICITY GENERATION"

ANEaU 191,788 4,097,668 2,112,200 139,362,960
_—
i anzan  Aladng aunladnddata WU
GJ anTara Gwh thousand tons
Gwh
nsuannelulszine 1 191,788  1,079.7 3051 3286 0.9 256 2,139 31,709
nnsvidin 2 - - - - - . _ )
n17a98an 3 - - - - - B R B
donwlatuueaadien / dousnanneadia 4 - - - - - - R _
i’mmiﬁ'ﬂmwé'«'\uwﬂuwu-fuﬁ'uvfwum 5 191,788 1,079.7 305.1 328.6 0.9 256 2,139 31,709
Tanduriniy 6 - - - - - - - )
Taaueinfine 7 - - - - - . - )
Taalnfin 8 - (1,079.7) (305.1) (328.6) (0.9) - (1,992) (13,211)
wai 9 - - . (@286 - : ; ;
NAIANNEAU 10 - - - - - - (1,992) (13.211)
S TRt 11 - - - - - R R )
NAIANEAUTIN 12 - - - - - - . N
Fa 13 - - - - - B B _
iitRaEATng 15 - - - - - . . N
%uq 16 - (1,079.7) (305.1) - (09 - - -
mﬂt,ﬂ?gﬂfﬂ"'uq 17 - - - - N B - .
e’mmeudeﬁﬂﬂé’«ﬂuwnuwuv‘ﬁmuﬂ 18 - (1,079.7) (305.1) (328.6) (0.9) - (1,992) (13,211)
LGN 19 - - - - - . - }
qoyds 20 - - - - - - : .
soumslindsnunaunudugavneviouun 21 191,788 - - - - 256 147 18,498

e 1/ saunnaedainiinuenszuy

s1gviuwavviunainuyavus:inAingd VEED

52,720,614

6,216

(2,059)

(2,059)

(2,059)

4,157

NUAY
thousa

122

(122)

(122)

(122)

3,590,740

NUAY
thousand

740

20,910,781

ANUIANINAST
3
- GJ

AnNzqa
3

352,257,030 20,910,781

352,257,030 20,910,781

(352,257,030) -

(852,257,030) -

(352,257,030) -

- 20,910,781

11,997,296

11,997,296

(11,997,296)

(11,997,296)

(11,997,296)

222,986,651

15,738.5
328.6

12,486.8

1,537.4

1,385.8

15,738.5

15,738.5

v a
NUIRAT

million litres

949

222,986,651 = 222,986,651 HEAT PRODUCTION

WUAY .
unit
thousand tons

- 32,155 - 2,080 2,865 1 DOMESTIC PRODUCTION

167 - - 2 IMPORTS
- (©)]

- - - - - 4

41) - - 3 EXPORTS

STOCK CHANGE/STATISTICAL DIFFERENCES

- 32,181 126 2,080 2,865 5 TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY

PETROLEUM REFINERIES
NG. PROCESSING PLANTS

10 POWER PLANTS

11 HYDRO

12 STEAM THERMAL

13 GAS TURBINE

14 COMBINED CYCLE

15  DIESEL

17 GAS ENGINE

18  OTHERS

- (22,738) 4,548 (769) - 19 OTHER CONVERSION

(22,738) 4,548 (769) - 20 TOTAL TRANSFORMATION ALTERNATIVE ENERGY

21 OWN USES

22 LOSSES

9,443 4674 1,311 2,865 23 TOTAL FINAL ALTERNATIVE ENERGY CONSUMPTION

Note : 1/ Including off grid power generation.
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TABLE 2 THAILAND ALTERNATIVE ENERGY BALANCE 2013

WuAWREuindsiuRY

g unit : ktoe
WAIUNALNY
ALTERNATIVE ENERGY
NRIUNAUNUTIN ATl NAINUNAUNUALAN 594
COMMERCIAL ALTERNATIVE ENERGY soundsy  TRADITIONAL ALTERNATIVE 391 WA
Fauna WRINUAY 9 \FamnaEanw EISIEl WA NALNY
SOLID BIOMASS OTHER Inii BIOFUELS W@ NAUNY Nanum
Rt AILAN
4 - NANUNALNY
SELAN © TYPE
= e = ELECTRICITY TOTAL e TOTAL
©
z & 29 2 = FROM COMMERCIAL 2 G TRADTONAL  TOTAL
@ © @ I
= = € E ‘g 2 % ALTERNATIVE ALTERNATIVE = E ALTERNATIVE ALTERNATIVE
c —~ « 7 = E » € X9 =
g k e g a < g g E € 5 2583 enerov ENERGY . « £ § ENERGY ENERGY
v w vy < 2 o) =) B2 B = =z z T e® g — [e) = S & P
T 4 w < = = o & W© < =
= L & € o I a ®» .8 = c w c c €a I < & 5 & o (@] o I ‘@ -
€ o E g Qg E 2. x & 2% 3 €§ < § 2 5 2 €% <3 § 2 g u = 2 . zx%3
@ < @ g [a] &z 5 4 2 9 @ g = = = - = ® S = O & 20 2 = Z|E & - € a2 g 5 8
% 0 %0 aZ2.,.59%Wm=9%5§&2 £ &G 258 B O E o 'SESH S FE 2 0 = 5 21 &2 8%
= » =2 O & =T T F OFL 2 & € 0 < & = & = 3 o B m 2 DX € L .= o T L & O 2 a e <
(1) (2) (3) (4) (5 (6) 7 (8) 9 (10) (11) (12) (13) (14) (15) (16)  (17) (18) (19) (20) (21) (22) (23) (24)
wuael 0.08521 unit
fn " 92 28 0.1 235 580 185 13 39 1,341.1 1,341.1 1,341.1 1  ELECTRICITY GENERATION

AEaU 50 3,299 1,248 5,279 5279 5,279 HEAT PRODUCTION
wiog 0.000023672 0.08521 0.08521 0.08521 0.08521 0.37848 0.34083 0.17834 0.30021 0.11493 0.11493 0.00000049539 0.000023672 0.000023672  0.08521  0.74507 0.86198 0.37848 0.68364 0.34083 0.30021 unit

manannelulszme 1 4.54 92 26 28 0.1 97 729 5655 1,866 14 85 178 495 284 - - - 9,550.6 12,170 - 709 860 13,739 23,289.6 1 DOMESTIC PRODUCTION
nsidin 2 - - - - - - - - - - - - - - - - - - 11 14 - - 125 125 2 IMPORTS
nngsaan 3 - - - - - - - - - - - - - - - - - - (1) (28) - - (29) (29) 3 EXPORTS
dowilanuesaiian / dousnanneadia 4 - - - - - - - - - - - - - - - - - - - - - - - - 4 STOCK CHANGE/STATISTICAL DIFFERENCES
FANNITAANINANUNAUNUTUAUNIUNA 5 4.54 92 26 28 0.1 97 729 5,655 1,866 14 85 175 495 284 - - - 9,550.6 12,180 86 709 860 13,835 23,385.6 5 TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY
Taandutingfu 6 - - - - - - - - - - - - - - - 707 905 1,612 - - - - - 1612 6 PETROLEUM REFINERIES
Taaueinfine 7 - - - - - - - - - - - - - - - - - - - - - - - - 7 NG.PROCESSING PLANTS
T29Tn#n 8 - (92) (26)  (28)  (0.1) - (679) (2,356)  (618) (14) - (175) - (284) 1,341.1 - - (2,931) - - - - - (2,931) 8 POWER PLANTS

WAGN 9 - - - (29 - - - - - - - - - - 28 - - - - - - - - - 9 HYDRO

NAIANAEAU 10 - - - - - - (679) (2,356)  (618) (14) - - - (284) 1,064 - - (2,887) - - - - - (2,887) 10  STEAM THERMAL

Aeiunng 11 - - - - - - - - - - - - - - - - - - - - - - - - 11 GASTURBINE

NAIANNERUTIN 12 - - - - - - - - - - - - - - - - - - - - - - - - 12 COMBINED CYCLE

A 13 - - - - - - - - - - - - - - - - - - - - - - - - 13 DIESEL

LR e 14 - - - - - - - - - - (175) - - 131 - - (44) - - - - - (44) 14  GAS ENGINE

Gy 15 - 92)  (26) -0 - - - - - - - - - 118.1 - - - - - - - - - 15  OTHERS
msutlsgLau 16 - - - - - - - - - - - - - - - - - - (8606) 3,109  (262) - (5,759) (5,759) 16 OTHER CONVERSION
swmmﬂsgdwn"muwmuwuvfwun 17 - (92) (26)  (28)  (0.1) - (679) (2,356)  (618) (14) - (175) - (284) 13411 707 905 (1,319) (8,606) 3,109  (262) - (5,759) (7,078) 17 TOTAL TRANSFORMATION ALTERNATIVE ENERGY
LN 18 - - - - - - - - - - - - - - - - - - - - - - - 18 OWN USES
GE 19 - - - - - - - - - - - - - - - - - - - - - - - 19 LOSSES
ewme‘[iwﬁ'mw.m-,.u-,fmq_mﬁw-,fwm 20 4.54 - - - - 97 50 3,299 1,248 - 85 - 495 - 13411 707 905 3,574 3,195 447 860 20 TOTAL FINAL ALTERNATIVE ENERGY CONSUMPTION

21 21
nw‘l.-iwa“muwmmufuqnw’w FINAL ALTERNATIVE ENERGY CONSUMPTION
. @ 22 8,231.6 8,076 16,307.6 22

(VBIWNUTE + AILAN) (COMMERCIAL & TRADITIONAL)
ms‘lﬁwé’muwmuwuﬁmzﬁ-m’-ifuqmw”w 23 8,231.6 23 FINAL COMMERCIAL ALTERNATIVE ENERGY CONSUMPTION
msldndsnudugaving 24 75,214 24 FINAL ENERGY CONSUMPTION
Sosnrrasmsliwde ey 2 109 I8 PERCENTAGE OF COMMERCIAL ALTERNATIVE ENERGY

e 1/ saunsudsiniluenszuy

w s1gviuwavviunainnuyavus:inAinsld VEED

CONSUMPTION

Note : 1/ Including off grid power generation.
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TABLE 3 ALTERNATIVE ENERGY SITUATION 2013

WY
NALNY

Tr#A*
N RE
A
. @ -
NAIUNTUALAN
=
WA
2] a
AT
81y
v
ANTAU
N RE
a
AN
2 =
ANTTanIN
el
LHRALNASTININ
LANIUBA

luledaa

£73 >3
N5 LENAIU
TUFANE
v
SaazUag
N5 IENAI9Y

NALLNUY

Nz AUNla AUART  WURY
IR 3 (milion (thousand
(MW) (Gwh) litres) tons)
3,788.5 15,737.6 - -
823.5 1,079.7 - -
222.7 305.1 - -
108.8 328.6 - -
2,320.8 12,1934 - -
265.2 15374 - -
47.5 293.4 - -
- - - 21,737
- - - 20,997
- . - 740
- - 1,999 -
- - 949 -
- - 1,050 -

* qun3NAR A uanITLL

s1gvIuwavviunainuyavds:inAlngd W&E&o

1,422,607,973

1,422,607,973

191,788

191,788

€
€

=

URY

o 1
LNEULN

€

WAL
(ktoe)

=o

1,341

92

26

28

1,039

131

25

5,279

4,694

495

85

1,612

707

905

75,214

10.9

Alternative

Energy

Electricity*

Solar

Wind

Small Hydro Power

Biomass

Biogas

MSW

Heat

Solar

Biomass

Biogas

MSW

Biofuels

Ethanol

Biodiesel

Final Energy
Consumption
Percentage of
Alternative Energy

Consumption

Including off grid power generation.
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TABLE 4 ALTERNATIVE ENERGY CONSUMPTION 2009 - 2013

NUE  WUAULAE LAY UAL
NRIUNAUNY

TR
Laaanmg
an
NAITINUUIALAN
a
FH9A
23 =
ANgIININ
el

ANSAY
Nl
=
FINIR
24 =
ANTdININ
el

T aINRITINN
BNIUDA
Tulemuma

TN

N5 WA UL UGATINE

SRLALURING LENRIY

NALLNU

* gqunsu@n i uansTuy

r fayaiinisiuly

2552
2009

594

4.1

0.3

14.6

543.5

31.3

0.1

3,177

0.9

2,987.0

188.0

1.0

865

340

525

4,636

66,698

7.0

2553
2010

807

5.4

0.3

15.4

739.0

46.3

0.2

3,763

1.8

3,449.0

311.0

1.1

875

334

541

5,445

70,248

7.8

2554'
2011"

988
8.1
0.4

18.6
894.8
65.7
0.4
4,529
2.0
4,123.0
402.0
1.7

984

323

661

6,501

70,562

9.2

s1gvIuwavviunainnugavds:inAingd WEED

2555 2556
2012 2013°
1,138 1,341
42.0 92.0
12.0 26.0
27.0 28.0
951.0  1,039.0
870 1310
19.0 25.0
4886 5279
35 45
4,346.0  4,694.0
4580  495.0
78.2 85.0
1270 1,612
430 707
840 905
7,294 8232
73,316 75214
9.9 10.9

unit : ktoe

Alternative Energy

Electricity™

Solar

Wind

Small Hydro Power

Biomass

Biogas

MSW

Heat

Solar

Biomass

Biogas

MSW

Biofuels

Ethanol

Biodiesel

TOTAL

Final Energy Consumption

Percentage of Alternative

Energy Consumption

* Including off grid power generati

r Data were revised.
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TABLE 5 Alternative Energy Investment

WdE © AULM unit : million Baht
. 2552 2553 2554 2555 2556
NAAINITAINUY Investment
* : 2009 2010 2011 2012 2013
uaIaAng 4,644 32,788 24,472 51,705 16,209  Solar
AN 954 17,465 139 5,033 34,577  Wind
WAIUIUUIALAN 301 148 330 405 394  Small Hydro Power
Zanaa 5,349 11,846 13,901 16,769 8,600  Biomass
fingdanw 5,275 1,259 3,757 1,623 2,309  Biogas
g H 325 1,047 2,264 4,908 127 MSW
ﬁ,’ﬂ VARSI 2,169 12,501 73 8,911 13,606  Biofuels
9 19,017 77,054 44,936 89,354 75,822 Total
flan - NINARUINANTUNAUNULATAUTNENAIU LAY Sources : DEDE and BO.

ANUNUANIZNITNNTRILATUN TR

AULM W Tewmasdaunan Biofuels 1 282 MSW W frdanm Biogas

million Baht - . o & = .
W TN Biomass B wasUIuIALan Small Hydro Power W 34 Wind

100,000 m uavenfing - Solar

80,000 -

60,000

40,000

- i

0 T

2552/2009 53/10 54/11 55/12 56/13

s1gvIuwavviunainugeovus:inAlngd BWEED Thailand Alternative Energy Situation 2013 w
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TABLE 6 INSTALL CAPACITY OF RENEWABLE POWER GENERATION* IN 2013

NUAULAELILAY
AUANAINU WNZINA MW Wstudu Types of Energy
ktoe

WAIANTIAET 8235 92 Solar
aN 222.7 26 Wind
wasrNITnALEn 108.8 28 Small Hydro Power
Tqua 2,320.8 1,039 Biomass
AgTann 265.2 131 Biogas
ALY 47.5 25 MSW

TN 3,788.5 1,341 Total
* gqunsedn Wi uenszuL * Including off grid power generation.

s wasLinimported
hydro power 6.2%

washaualugiLarge

Hydro Power 9.9% AngdanIn

Biogas
7.0%

G LPY)
Biomass
61.3% ALl
MSW
1.2%

Fandelasda WRIUNAUNY
Fossil Fuels Alternative Energy 11.1%

72.8%

a <«
LaIaINme

o & I3
WaIUIAUIALAaNSmall

Solar

Hydro Power LEY
Wind

o o
LNNEIRR
MW

3.000 - Biomass
2,320.78

Fauaa

2,700 -
2,400
2,100
1,800 - wasaAind
1,500 - Solar

1,200 -~ . B au BetEnn 823.46
kI H WAIUITUIALAN )
900 - Wind Biogas

Small Hydro Power
222.71
600 - 265.23

300 -
0

108.80

w s1gvIuwavviunainugeovus:inalngld VWEED Thailand Alternative Energy Situation 2013
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MAP OF RENEWABLE ENERGY POWER PLANTS IN THAILAND

ASHNWENUITWAJITUVA LLNLL

Yoellh 0 unzaySNEwEvaIL
() ASZNSIINAIITU

; o jTan
N -FH%:‘ANNELQK
8

i CAPACITY
irtad ]

e
ES

i

e

@ h mmmﬂ?m
MUNICIPAL WASTE INCINERATIGN POWER PLANT

6 TaaimeT s el
GEOTHERMAL FOWER PLANT
dan ARy ini)
dndan i 5,606

Anesuednydnenl LEGEND

O] Anenneadindn
CITY HALL

Trsilbofnatanm
BIOGAS POWER PLANTS
@)
E/ BIOMASS POWER PLANTS

Tnlwmdaihminadin
MINI-HYDRO POWER PLANTS

@ Tralwlbmdniannatug

LARGE HYDRO POWER PLANTS
Tralwibmdsnuny
WIND POWER PLANTS

Tralwibmdsiumaunsarindusslaadavne)
SOLAR POWER PLANTS AND SOLAR ROOFTOP

Tralimnirsssades
MUNICIPAL WA INCINERATION POWER PLANTS

@ Timsm sl

-

N = GEQTHERMAL POWER PLANTS
5 Ml
D naRzfusandusmiie
s NORTHEASTERN
D manana
o 35 50 100 150 200 CENTRAL

ilameters D i
SOUTHERN
Auiandidn
PROVINCE BOUNDARY
I:l Tnamin
DISTRICT BOUNDARY
18U LA
ADMINISTRATIVE BOUNDARY

Department of Alternative

(@}) Energy Development and Efficiency

MINISTRY OF ENERGY

v : Adadndnsesu o Woufurnea 2556 Note : On grid capacity as of December, 2013

Sayamis
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TABLE 7 HEAT CONSUMPTION FROM RENEWABLE ENERGY IN 2013

- . WUALILAN wuswRzundTuRy
TUANAINTUY Types of Energy
Physical unit ktoe
ugaanng (Anzqa) 191,788 5 Solar (GJ)
Fomoa (Wusi) 20,997 4,694 Biomass (thousand tons)
- _ 3
AN (@,nmﬁmum) 1,422,607,973 495 Biogas (m )
Y21 (WFIL) 740 85 MSW (thousand tons)
EREY 5,279 Total

o <
NAINUNAUNUAILAN

B Fauaa
Traditional Renewable Energy
Biomass
24.0%
88.9%

AdEaInIN

Biogas

Fandwlagia NRIUNAUNY 9.4%
Fossil Fuels Renewable Energy

56.8% 19.2%

ugeans Solar 0.1%

o
(PR AN TAININ
WUAUL LU URAY
ktoe Biomass

4,694

5,000 -
4,000 -

3,000 -~
fAngdanw
i uasingd i
2,000 e MSW Biogas
Solar 495

1,000 -

W s1gvIuwavviunainugeavus:nAlngld WEED Thailand Alternative Energy Situation 2013
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MAP OF HEAT CONSUMPTION FROM RENEWABLE ENERGY IN THAILAND 2013

Gl .
CHIANG M)

RACHUAP KHILIKHAN

0 25 50 100 150 200
Kilometers

Department of Alternative

({g) Energy Development and Efficiency

MINISTRY OF ENERGY

s1gviuwavoviunainuyavus:inAingld VEED

b

ASHNWENUIWAIITUNALAL
uazaUSAYNWAIIIU

ASZNSIINTINTU

& ribivdunardaunnndsnmmsliassnali 255
HEAT CONSUMPTION FROM RENEWABLE ENERGY 2013

Useuriie ey i
RENEWABLE INERGY TYPES. nmu‘ﬂm\.w
) 4694
T Biomass
@ il ag5
Biogas
SuEELDY a5
®
@ s 454
Solar
T
Total bl

Aadunediysnual LEGEND

Aanaidamia
CITY HALL

mMAna
CENTRAL

maRsfuaandswmia
MNORTHEASTERN

maiia
NORTHERMN

Al
SOUTHERM

]

E wBuERI IR
PROVINCE BOUNDARY

sl ktoe Glufuitbuiithifuiu)

0,000 - 21.000

21.001 - 65.170

65.171 - 131.290

131.291 - 265.400

| | (NI

265401 - 511.600
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TABLE 8 BIOFUELS CONSUMPTION

nsldianuaa ETHANOL CONSUMPTION

7,521 7,415 7,705 8,232

1/ sznaudiag Wnshuuudu 91 uay 95 uhaloaed @ 10 8 20 uay 8 85 1/ Including ULG 91 and 95, Gasohol E10, E20 and E85.
msltlulaniga BIODIESEL CONSUMPTION

18,449 18,456 20,529

Laniuaa
Ethanol
2.6

T1sfuRsa High Speed Diesel (HSD) 50.7 1uansfedis mL/day

lulepiaa
Biodiesel

29
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MAP OF BIOFUEL PLANTS IN THAILAND
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ANSINAMNLTNLAY LAZANYNTNTINAIULAIDINAS ATLUNATNSILAINIA 1] 2556
TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2013

AMUTHLAS LAZANINNITINRINULEIRINAS
SOLAR RADIATION AND ENERGY POTENTIAL

o o anadnusLaiassil ANEAWITINRINY
SRl (NZ3A / ANTINAT.IU) (Fumudiguindiudu) PROVINCE
ANNUAL RADIATION ENERGY POTENTIAL
(Mj/ m’.day) (ktoe)
gansaszina 17.4 505,867.15 WHOLE KONGDOM
MAmia 17.2 110,071.46 NORTHERN
a9l 16.0 8,866.00 CHAING RAI
WELEIN 16.8 4,363.58 PHAYAO
anina 17.3 4,382.04 LAMPANG
AU 17.2 2,828.10 LAMPHUN
el 16.6 4,954.67 CHAING MAI
YL NGRS 15.7 1,895.36 MAE HONG SON
AN 16.7 5,271.92 TAK
ATUNILNTS 17.8 9,981.91 KAMPHAENG PHET
qlaie 18.0 6,654.61 SUKHOTHAI
NG 17.4 3,594.89 PHRAE
11U 17.0 4,802.17 NAN
fAIART 17.7 4,400.98 UTTARADIT
Nernylan 17.2 10,040.56 PHITSANULOK
NApT 18.1 6,969.22 PHICHIT
UATAITIA 17.6 13,043.18 NAKHON SAWAN
fieianT 18.3 5,079.70 UTHAI THANI
T3t 17.7 12,942.57 PHETCHABUN
MARZIUAANIALNLUNE 17.2 207,262.49 NORTHEASTERN
Lagl 16.6 10,637.18 LOEI
ueatingng) 17.3 4,813.65 NONG BUA LAM PHU
gnssil 17.4 15,334.09 UDON THANI
NUBIANE 17.3 9,976.01 NONG KHAI
ANAUAT 17.4 11,410.06 SAKON NAKHON
UATWUN 16.7 6,622.90 NAKHON PHANOM
HNANYT 17.7 4,383.08 MUKDAHAN
elans 18.2 5,777.90 YASOTHON
BIUNRLATTY 18.0 3,967.03 AMNAT CHAROEN
AUATENT 17.3 18,750.87 UBON RATCHATHANI
ATAZIN 18.3 12,118.28 SI SA KET
gaun3 10.5 6,410.43 SURIN
135l 18.4 14,674.50 BURI RAM
NUIR1TAN 18.1 7,649.85 MAHA SARAKHAM
Sot18n 17.5 11,619.61 RIO ET
G 18.1 9,554.63 KALASIN
YAUUNY 17.5 14,335.23 KHON KAEN
e 18.2 13,817.80 CHAIYAPHUM
UATTITRNN 17.2 25,409.39 NAKHON RATCHASIMA
flan NINRAUINATNUNAUNULAZ LN ENANY Source : DEDE.
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ANSINAMNNLTNLAY BATANLNTWLTINRINUVLFIDNAE ATULUNATNSIEIINIA 1] 2556(Fa)
TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2013(CONTINUED)

ANNLTHLAS LAZANSAITWITINAINULEIR RS
SOLAR RADIATION AND ENERGY POTENTIAL

'ajﬂvl’ajﬂ ﬂ'nul.'ﬁmmamﬁﬂe’m? Vﬁiun:m%\?wj'qi'ni PROVINCE
(LNNZ3A / AITNLNAT.IU) (WRARLNELLNIUINUAL)
ANNUAL RADIATION ENERGY POTENTIAL
(Mj / m’.day) (ktoe)
NANANY 17.9 111,725.53 CENTRAL
GESIE 17.7 4.177.93 SARABURI
anis 17.9 7,789.66 LOP BURI
Aifs 18.4 1,289.68 SING BURI
FeUN 18.4 3,752.49 CHAI NAT
ANITON]T 18.5 7,478.07 SUPHAN BURI
AN 18.3 1,510.18 ANG THONG
WIZUATATDE|HEY 18.1 3,943.53 AYUTTHAYA
UUNLF 17.7 938.66 NONTHABURI
NPUNNY 171 2,280.29 BANGKOK
Unuadl 17.8 2,314.58 PATHUM THANI
UATUNEN 17.6 2,222.85 NAKHON NAYOK
Ugauf 17.4 5,002.93 PRACHIN BURI
AN 18.1 7,059.12 CHACHOENGSAO
ATTUnn 16.9 8,059.87 SA KAEO
U 17.0 6,084.06 CHANTHABURI
F1916) 17.2 3,049.61 TRAT
EAIGN 18.1 5,020.16 RAYONG
STaTE 17.3 5,732.36 CHON BURI
a3mslsnig 18.4 1,556.90 SAMUT PRAKAN
AYNIANAT 18.5 1,315.23 SAMUT SAKHON
uAslgu 18.2 3,363.06 NAKHON PATHOM
NIEYAULT 17.9 11,000.36 KANCHANABURI
PN IE) 18.0 5,277.80 RATCHABURI
AYNTAIATIN 18.6 628.44 SAMUT SONGKHRAM
S ETE 18.4 4.454.67 PHETCHABURI
1lszaquFTdug 17.8 6,423.04 PRACHUAP KHIRI KHAN
mala 17.4 76,807.61 SOUTHERN
PUNT 16.7 6,678.24 CHUMPHON
TEUNN 15.8 2,025.91 RANONG
g Fandl 17.3 13,319.95 SURAT THANI
N9 17.1 3,264.12 PHANGNGA
e 18.2 602.88 PHUKET
naed 17.2 5,458.34 KRABI
139 17.4 5,690.82 TRANG
UATATEITNIND 17.7 11,809.32 NAKHON SI THAMMARAT
WNga 17.8 4,214.10 PHATTHALUNG
ANTAN 16.9 9,067.78 SONGKHLA
ana 17.1 2,185.59 SATUN
Tannil 18.6 2,931.43 PATTANI
AN 17.5 4,478.69 YALA
1915974 17.9 5,080.44 NARATHIWAT
1 ¢ NIURRNANNINALTULAL LS NINAIL Source : DEDE.
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ANTNANENMWNRITUANTINTIIANAIL - L'ﬂaﬂ‘VN
TABLE OF THAILAND WIND POWER CLASSES

&

ANENINNANUANTINTIANAIL - LRRLNG
FEAU THAILAND WIND POWER CLASSES ELEVATION
11 12 13 14 20 30 40 50 6.0 70

10 §. LNASAUT 0 28 36 40 44 51 56 6.0 64 70 94 10m m/s
TNA/ANTIUNAT 0 25 50 75 100 150 200 250 300 400 1,000 Wim’
30 §. LNASAUT 0 33 41 47 52 59 65 70 74 82 110 30m m/s
FAR/ANTINNAST 0 40 80 120 160 240 320 400 480 640 1,600 Wim’
50 N. LAS/AUT 0O 36 44 51 56 64 70 75 80 88 119 5m ms
INA/ANTINNAT 0 50 100 150 200 300 400 500 600 800 2,000 Wim’
flan NINHRUINANTUNAUNULATDUTNENAY Sources : DEDE.
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TABLE OF HYDRO POWER PLANTS BY PROVINCE IN 2013

MAINITHAR
AUIN gdn
(WunzAnA)
v o & ULTIMATE
Tsalwdlnaai CAPAGITY
(MW)
saunalszing
NTUNNNMIUATLAZLTNNA
NgUNNA
ADRELANEEIAIANG1 0.48
NUNNe1
mmﬁ@ud’mﬁﬂmﬁmwm” 0.32
MALiia
\ e
1ANNNIABLAN 0.22
A v 3 I 1
LUBUAILUNYY 1.80
\@ealun
@autinueng 0.13
weutingunany 0.20
Tanuuin 9.00
1 I
Wauuiinmana 3.20
§ Il 1
@aulauia 0.20
1 1
Wauuing 4.60
Il 1
@auudgnl 1.36
1 1
Weauusvin 1.00
' i
L 0.25
1 1
Weutiaeusigan 1.00
1 0/
Wauusme 2.00
1 1
ey 1.00
7
Weuuil 0.10
§ 1l 1
WauudiFeu 2.00
1 0/
Wauula 1.00
o 1/
TAsan"3tineAg 0.04
AN
Wauning 779.20
Baudineazly” 0.85
WeLen
Waudineudng 0.86
nunlan
@aurihadin’ 2.00
wagaEaY
Weuudasaan 1.00
] 1/
Aeauudazizag 1.25
1 I
Weanuudgzdn 5.04
1 1/
@auusie 2.00
a1y
A a 1
LIBUNIAN 0.40
AnTARE
WaURINA 500.00
fun 1 NINARILNINANUNAUNBLAZ AU NFNAI

11 o o
wanewg - HIwAsI N adn

ANUIULATDI
Audaluin
(AU *
LNZIRA)
NO.OF
UNITS AND
CAPACITY
(No.*MW)

1*0.48

1*0.32

10.22
2*0.850

270.056
1*0.0125
270.09
1*0.02
2%4.5
21,6
201
2*2.165
270.68
2*0.409
2*0.125
2*0.33
1*2.00
1*1.00
1*0.09
2*0.965
1*0.875
1*0.037

6*82.2
1115
1171

1*0.850

1*0.86

2*0.515

1*0.85
270.625
2¥2.52
2*1.00

2*0.175

4*125

s1gvIuwavviunainnugavds:inAingd WEED

NAINISHAR
ARAITIN
o
(WNNZIAA)

TOTAL
INSTALLED
CAPACITY
(mw)

3,500.10
0.80

0.48

0.32

1,319.44

0.22
1.70

0.11
0.01
0.20
0.02
9.00
3.20
0.20
4.33
1.36
0.82
0.25
0.66
2.00
1.00
0.09
1.93
0.88
0.03

493.20
115.00
171.00

0.85

0.86

1.03

0.85
1.25
5.04
2.00

0.35

500.00

Thailand Alternative Energy Situation 2013

PROVINCE

HYDRO POWER PLANT

WHOLE KONGDOM

BANGKOK METROPOLITAN REGION

BANGKOK

THE WATER DISTRIBUTIOB SYSTEM "
AT LADPRAO BRANCH OFFICE

BANGKOK

THE WATER DISTRIBUTIOB SYSTEM "
AT LADPRAO BRANCH OFFICE

NORTHERN

CHAING RAI

DOI LANG”

HUAI NAM KHUN"
CHAING MAI

BAN YANG"
BAN KHUN KLANG "

MAE NGAT"
MAE KUM LUANG
BOKAEW"

MAE MAO "
MAE sAP”

MAE HAD"

MAE TUN"
HUAI MAE SOT"
MAE THOEI"
MAE YA"

KUN PAE"

MAE TIAN"

MAI CHAI"
HUAI KHANG "

TAK
BHUMIDOL"

HUAI YAMO"
PHAYAO

HUAI MAE PHONG"
PHITSANULOK

NAM KHA MUN"’
MAE HONG SON

MAE HONG SON"

MAE SARIENG"

MAE SA-NGA"
MAE PAI"

LAMPANG
KEW LOM"

UTTARADIT
SIRIKIT

DEDE.

Note : N Small Hydro Power.

Source :
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TABLE OF HYDRO POWER PLANTS BY PROVINCE IN 2013(CONTINUED)
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ANAINITHAR

L
(WNNEIAA)

ULTIMATE
CAPACITY
(Mw)

25.20

40.00
1.10
4.50

500.00
0.85

5.30
6.40

6.00
36.00

136.00

720.00

39.00
300.00
0.10

12.00
12.00
19.00

0.02

2.00

1.00

240.00

0.68

72.00
1.30

0.20

FIUIULATRY
fudalaia
(AU *
LNNEIRAR)
NO.OF
UNITS AND
CAPACITY
(No.*MW)

3*8.4
2*20
1*1.06
2*2.25

2*250
1*0.850

1*6.30
2*3.2

2*3
3*12

4734

3"120
2180
2*19.5
3*100
1%0.1

276.1
112
119.0

1*0.02

2*0.591

2*0.479

3"80

2*0.34

324
11.275

2701

ANAINITHAR
ANRITIN
o
(LuNZINRA)

TOTAL

INSTALLED

CAPACITY
(mw)

761.31

25.20

40.00
1.06
4.50

500.00
0.85

5.30
6.40

6.00

36.00
136.00

1,102.32

360.00
360.00
39.00
300.00
0.10

12.20
12.00
19.00

0.02
316.30

1.18

0.96

240.00

0.68

72.00
1.28

0.20

PROVINCE

HYDRO POWER PLANT

NORTHEASTERN

KHON KAEN
UBOL RATANA
CHAIYAPHUM
CHULABHORN
HUAI KUM"
HUAI PATHAO
NAKHON RATCHASIMA
LAMTAKHONG
LAM PHRA PHLOENG"
LOEI
NUMMUN"
NUMSAN"
SAKON NAKHON
NAM PUNG"
UBON RATCHATHANI

SIRINDHORN
PAK MUN

CENTRAL
KANCHANABURI
SRINAGARIND

THA THUNG NA
VAJIRALONGKORN

HUAI KUI MANG"
CHANTHABURI

KIRIDHARN"
CHAI NAT

CHAO PHRAYA
PHETCHABURI

KANG KRACHAN
SR KAEO

CHONG KLAM"
SOUTHERN
TRANG

KLONG LAM PLOK""
PHATTHALUNG

HUAI LAM SIN"
SURAT THANI

RAJJAPRABHA
SATUN

KLONG DU SON"
YALA

BANG LANG

BAN SANTI"
NARATHIWAT

AIKAPOA"

Source : DEDE.

Note : K Small Hydro Power.
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AsEanayadnd / idaanavnesn uazAnan B anaanuaningdinw Suunmasesaniail 2556
TABLE OF QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL

BY PROVINCE IN 2013

gaﬁ'ﬁ"iw ﬁﬁtﬁaqmmunssuz
ANIMAL WASTE" INDUSTRIAL WASTE WATER”
AnsnIn AnenIn
YRR W LBINRI9Y W L TINRIY PROVINCE
. (NURAY p (WURAY
() - C F e A (RNUNANLNAT) - C F e a
WL UINUAL) “‘ WIELIEMUINUAL)
QUANTITY  ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (M) (ktoe)
saunalszina 13,326,606 297.68 1,159,985,379 597.12 WHOLE KONGDOM
nALAla 2,581,632 58.11 109,616,285 53.67 NORTHERN
\TFerage) 185,821 4.18 1,382,460 0.69 CHAING RA|
WLLEN 85,502 1.80 - - PHAYAO
il 160,715 3.51 2,004,545 1.00 LAMPANG
A 146,393 3.40 - - LAMPHUN
e 665,455 15.65 24,994,581 11.36 CHAING MAI
LEaNADL 75,695 1.73 - - MAE HONG SON
AN 246,398 5.70 10,693,527 5.35 TAK
AN 95,261 2.15 45,722,000 22.86 KAMPHAENG PHET
qlaviy 109,795 2.41 - - SUKHOTHAI
NG 73,414 1.60 - - PHRAE
WU 82,054 1.79 - - NAN
AATANT 73,798 1.71 848,100 0.42 UTTARADIT
Aeoglan 127,171 2.85 - - PHITSANULOK
Namg 59,869 1.30 - - PHICHIT
UATATIA 170,778 3.67 16,035,363 8.02 NAKHON SAWAN
gieianTl 62,664 1.28 7,935,709 3.97 UTHAI THANI
G E TR 160,849 3.38 - - PHETCHABUN
mManziuaanidaunia 4,847,915 102.19 500,045,957 255.21 NORTHEASTERN
1t 99,781 2.08 30,000,000 15.00 LOEI
CATNETaaty 87,152 1.81 6,000,000 3.00 NONG BUA LAM PHU
gmﬁﬂﬂ 256,035 5.35 11,649,151 5.83 UDON THANI
NUBNANES 81,371 1.72 - - NONG KHAI
ANAUAT 241,093 4.94 - - SAKON NAKHON
UATNUH 130,730 2.71 - - NAKHON PHANOM
YnAung 93,389 1.90 7,290,000 3.65 MUKDAHAN
GE 60,627 1.29 - - YASOTHON
ANUIALAITY 84,205 1.71 - - AMNAT CHAROEN
qumwm‘ﬁ 280,243 5.81 20,992,909 10.50 UBON RATCHATHANI
FRAYINL 232,908 4.47 12,227,636 8.61 SI SA KET
s 531,235 12.11 575,000 0.29 SURIN
ST 468,610 10.35 7,455,000 3.73 BURI RAM
fannad 107,731 2.13 - - NONG BUA LAM PHU
WANATATN 256,413 5.31 6,700,000 6.04 MAHA SARAKHAM
SaeLdn 283,508 5.94 16,735,636 8.37 RIO ET
nAAUG 192,624 4.04 58,047,545 29.02 KALASIN
ADULAL 346,191 7.09 44,544,308 22.27 KHON KAEN
Fen 270,327 5.90 37,163,869 18.58 CHAIYAPHUM
UATIVTANN 743,742 15.53 240,664,903 120.33 NAKHON RATCHASIMA
NN 1 NINATLANNATE NTHWRILNNANUNARNLLAZaWNENAINY waznsuy Adnd Soures : Pollution Control Deapartment , DEDE

1/ ldsaudaannnnSuidesdng
2/ fayantgszndnenisdiuly

NHELUR

s1gvIuwavviunainnugavds:inAingd WEED

Department of Livestock Development.
1/ Excluding Animal Farm Waste Water.

2/ Data has not yet revised.

Notes :

Thailand Alternative Energy Situation 2013



A1919 PBaunadnd / difeana1unssn wazANenTWTIWAINUAINANETININ STLUNATNTIEAINIRT 2556(60)

TABLE OF QUANTITY OF ANIMAL WASTE/INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL BY PROVINCI
IN 2013(CONTINUED)

yadnd" diAegaamnss”
ANIMAL WASTE" INDUSTRIAL WASTE WATER”
AnenIn AnenIn
QA9KIA el ITINAI eI BINAII PROVINCE
() » (ﬁuﬂﬁug _ (QnUIANINRAS) » (ﬁuﬁﬁuv N
Wewintinsiua) Wewintingiua)
QUANTITY ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) M) (ktoe)
NANANG 4,616,839 107.67 421,774,409 223.96 CENTRAL
LESTR 625,275 13.07 16,754,181 8.38 SARABURI
AN 578,505 12.61 24,686,923 12.34 LOP BURI
Avif 30,620 0.71 6,270,000 3.14 SING BURI
FRIUN 69,237 1.45 - - CHAI NAT
ANTIOAL 185,420 418 28,970,000 14.49 SUPHAN BURI
A9N29 45,779 1.00 - - ANG THONG
ws:umﬁ“@ﬂqmﬁ 105,546 2.54 11,304,545 5.65 AYUTTHAYA
UM 3,114 0.07 2,004,545 1.00  NONTHABURI
NTUNNNTUAT 3,490 0.07 1,923,491 0.96 BANGKOK
dyusnil 8,674 0.19 6,487,535 3.24  PATHUM THANI
WATUNEIN 54,527 1.36 - - NAKHON NAYOK
dsauLf 96,744 2.38 11,806,364 5.90  PRACHIN BURI
AN 140,223 3.50 65,112,728 32.56 CHACHOENGSAO
P 259,243 5.43 17,714,400 8.86 SA KAEO
Junp 49,676 1.19 31,306,183 15.65 CHANTHABURI
n3A 26,832 0.67 - - TRAT
BN 52,721 1.27 33,122,107 16.86 RAYONG
N[ 322,542 8.34 22,350,590 14.18 CHON BURI
gynsisnig 3,297 0.08 1,930,805 0.97 SAMUT PRAKAN
ANNIAAT 1,042 0.02 12,593,592 6.30 SAMUT SAKHON
PGEIH 280,768 6.68 34,302,400 17.15 NAKHON PATHOM
neyawLfs 435,263 9.64 63,164,417 39.58 KANCHANABURI
91113 808,306 19.21 22,574,903 11.29 RATCHABURI
AYNIAIATIN 1,159 3.03 - - SAMUT SONGKHRAM
WL 143,806 3.04 - - PHETCHABURI
tlszaupsdus 285,030 5.94 7,394,700 5.47 PRACHUAP KHIRI KHAN
mala 1,280,220 29.71 128,548,728 64.28 SOUTHERN
FUNT 68,895 1.55 25,177,135 12.59 CHUMPHON
LU 12,502 0.30 4,025,455 2.01 RANONG
A3y Fanil 126,082 2.93 43,123,844 21.56 SURAT THANI
ISR 56,821 1.44 6,414,545 3.21 PHANGNGA
Qin 147,626 3.82 - - PHUKET
naxdl 36,222 0.86 32,043,963 16.02 KRABI
bS] 116,804 2.72 8,004,896 4.00 TRANG
UATATEITNINT 249,839 5.75 5,003,345 2.50 NAKHON S| THAMMARAT
Wﬂqq 182,800 4.33 - - PHATTHALUNG
NGl 107,388 2.34 165,000 0.08 SONGKHLA
ana 38,697 0.81 1,200,000 0.60 SATUN
TIamnil 45,859 0.95 3,390,545 1.70 PATTANI
HEAN 33,066 0.71 - - YALA
UINEIA 57,619 1.20 - - NARATHIWAT
NN 1 NINAILANNATIY NINHINWINAW LN ALNUUAZETNITNASIW uaznsnladns Soures : Pollution Control Deapartment , DEDE
Department of Livestock Development.

g - 1/ ldsanihi@eainvhiuideedng Notes : 1/ Excluding Animal Farm Waste Water.

2/ fayantjszndnenisiuly 2/ Data has not yet revised.
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AT NN TELTNTU WASANENWITINRINUTEE ITUUNATNSIEAINIA 1] 2556
TABLE OF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2013

Ananwdanasau’
Banuazguy’ ENERGY POTENTIAL”
Ssh (A1) 'nﬂzl,m‘lvlii mﬂzﬁanayu PROVINCE
(WuAUABLNNTUAL)  (WUARLAgLNinduRAL)
MUNICIPAL SOLID WASTE" COMBUSTION WASTE LANDFILL WASTE
(ton) (ktoe) (ktoe)
swﬁ%ﬂszmﬁ 27,544,184 6,762.69 0.79 WHOLE KONGDOM
mautia 4,887,272 1,410.75 0.17 NORTHERN
Te199el 497,846 143.71 0.02 CHAING RAI
WELe 201,155 58.06 0.01 PHAYAO
a9 311,959 90.05 0.01 LAMPANG
N 167,484 48.35 0.01 LAMPHUN
el 688,869 198.85 0.02 CHAING MAI
G NG T 101,890 29.41 0.00 MAE HONG SON
2l 220,004 63.51 0.01 TAK
ANLNILNTS 301,119 86.92 0.01 KAMPHAENG PHET
qlaviy 249,081 71.90 0.01 SUKHOTHAI
WS 188,480 54.41 0.01 PHRAE
11 197,505 57.01 0.01 NAN
BAIARNT 190,514 54.99 0.01 UTTARADIT
Wi:riuﬂm 353,912 102.16 0.01 PHITSANULOK
Napg 226,823 65.47 0.01 PHICHIT
UATAIIIA 443,494 128.02 0.01 NAKHON SAWAN
it 136,186 39.31 0.00 UTHAI THANI
sy sad 410,951 118.62 0.01 PHETCHABUN
mMAnRzIdeanRaula 9,769,384 2,418.66 0.28 NORTHEASTERN
Lael 261,269 64.68 0.01 LOEI
uumﬁqa"wq 209,583 51.89 0.01 NONG BUA LAM PHU
§A951 646,334 160.02 0.01 UDON THANI
NUAIANE 212,809 52.69 0.01 NONG KHAI
ANAUAT 468,777 116.06 0.01 SAKON NAKHON
UATNUN 293,775 72.73 0.01 NAKHON PHANOM
YNANUNT 142,288 35.23 0.01 MUKDAHAN
elang 223,322 55.29 0.01 YASOTHON
AIUNALAITY 154,850 38.34 0.01 AMNAT CHAROEN
fUAITE T 758,973 187.90 0.00 UBON RATCHATHANI
ATAzIN: 604,207 149.59 0.02 SI SA KET
zﬁuw:? 573,694 142.03 0.02 SURIN
fan o 942,356 233.30 0.03 BURI RAM
uﬁﬁlﬂ' 650,249 160.98 0.02 BURI RAM
NRANTAIN 394,936 97.78 0.01 MAHA SARAKHAM
LaeLdn 540,948 133.92 0.02 RIO ET
mwauﬁ: 406,667 100.68 0.01 KALASIN
YDA 736,298 182.29 0.02 KHON KAEN
Tanil 469,356 116.20 0.01 CHAIYAPHUM
UATIVTRNN 1,078,693 267.06 0.03 NAKHON RATCHASIMA
NUNEWR 1/ NTNAILANNATL Notes : 1/ Pollution Control Department.
2/"0" waneiesaafiAtiaendn 0.005 2/ Data shown as "0" means figure is less than 0.005.
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ANTNUTNIUULLTNTY WAANENNITINATNULLE IUUNAINTIAAINIR 1 2556(62)
TABLE OF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2013(CONTINUED)

Fnanmdanasa’
BanszguTy ENERGY POTENTIAL®
SIUTh (A1) agzLentu agzElanau PROVINCE
(Rusufieuwinisupy)  (Wumaiisuwinisiuiu)
MUNICIPAL SOLID WASTE " COMBUSTION WASTE LANDFILL WASTE
(ton) (ktoe) (ktoe)

NANANY 9,113,816 1,955.34 0.24 CENTRAL

m‘:i_ﬁ 260,034 67.98 0.01 SARABURI

@W'Lfi 313,244 81.89 0.01 LOP BURI

A 87,898 22.98 0.00 SING BURI

FRUMN 137,522 35.95 0.00 CHAI NAT

gWsTON[ 350,477 91.62 0.01 SUPHAN BURI

ANNAY 117,257 30.65 0.00 ANG THONG

WIZUASATRRBEN 329,774 86.21 0.01 AYUTTHAYA

RIVE 477,848 82.94 0.01 NONTHABURI

NN 2,349,937 274.18 0.04 BANGKOK

Unusnil 435,235 113.78 0.01 PATHUM THANI

UATUNEIN 105,831 27.67 0.00 NAKHON NAYOK

UsAufe 196,784 51.44 0.01 PRACHIN BURI

RLITINT 285,247 74.57 0.01 CHACHOENGSAO

292U 227,684 59.52 0.01 SA KAEO

unfs 216,659 56.64 0.01 CHANTHABURI

FFNA 92,576 24.20 0.00 TRAT

AN 273,260 71.44 0.01 RAYONG

mi_ﬁ 574,587 150.21 0.02 CHON BURI

aynsilsnig 513,116 89.06 0.01 SAMUT PRAKAN

AYNIAAT 214,674 56.12 0.01 SAMUT SAKHON

umﬂgu 364,577 95.31 0.01 NAKHON PATHOM

NIEyAUL]S 348,335 91.06 0.01 KANCHANABURI

SRLITE 351,343 91.85 0.01 RATCHABURI

AYNIAIATIN 80,222 20.97 0.00 SAMUT SONGKHRAM

LW“ﬁﬂ_ﬁ‘ 194,684 50.89 0.01 PHETCHABURI

1l3vRqUATIUE 215,011 56.21 0.01 PRACHUAP KHIRI KHAN
aala 3,773,712 977.97 0.12 SOUTHERN

PUNT 205,928 53.49 0.01 CHUMPHON

ALK 72,229 18.76 0.00 RANONG

4y 731 426,413 110.75 0.01 SURAT THANI

SN 107,210 27.85 0.00 PHANGNGA

Faltafy 152,711 37.48 0.00 PHUKET

needl 186,338 48.40 0.01 KRABI

bS] 262,855 68.27 0.01 TRANG

WUATAIEITNINT 637,192 165.50 0.02 NAKHON SI THAMMARAT

#nga 214,081 55.60 0.01 PHATTHALUNG

NGl 574,395 149.19 0.02 SONGKHLA

Ik 128,027 33.25 0.00 SATUN

SilZa0! 280,541 72.86 0.01 PATTANI

21¥AN 209,170 54.33 0.01 YALA

UT1BNA 316,622 82.24 0.01 NARATHIWAT
PR 1/ NINATLANNANY Notes : 1/ Pollution Control Department.

2/"0" wnedesawaRfAtieandn 0.005 2/ Data shown as "0" means figure is less than 0.005.
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TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2013

thaninau NSWE9 dudnlzuag mninma
OIL PALM COCONUTS CASSAVA MOLASSES
shdfuthandu Ainem shsfungwiiu A 1amuaa Ainem 1amuaa s
a1l Eandanu el Bandsnu el dandanu el Wi
QAINRIA Fauwa (WG Fanda (Wusiy Fanda (WusY Fanda (WG PROVINCE
(A1) \Wisuwmin () WU (AUARST) \Wisuwmn (AUART) WU
CRUDE PALM OIL  tf1sfufiu)  CRUDE COCONUT  sirsiufiu) ETHANOL dhsiudv) ETHANOL dhsiudv)
POTENTIAL RSy OIL POTENTIAL ~ ENERGY POTENTIAL ENERGY POTENTIAL ENERGY
FOR ENERGY COTENTIAL FOR ENERGY POTENTIAL FOR ENERGY POTENTIAL FOR ENERGY  POTENTIAL
PURPOSE PURPOSE PURPOSE PURPOSE
(ton) (ktoe) (ton) (ktoe) (ML) (ktoe) (ML) (ktoe)
‘a"!NVl{i‘iJ‘a‘xWIFI 236,451.01  221.38 43,356.98 38.54 1,942.74 963.27 418.88 207.69 WHOLE KONGDOM
ﬂ’]ﬂL'Vl"ﬁ’r] 235.31 0.22 412.62 0.37 375.20 186.02 58.34 28.93 NORTHERN
Fergne 7142 0.07 - - 12.57 6.23 - - CHAINGRAI
WL 1.99 0.00 - - 1.85 0.92 - - PHAYAO
an1lng - - - - 5.01 2.48 2.56 127 LAMPANG
A 078 0.00 - - 1.24 062 - - LAMPHUN
L%f_l\?l“/m 0.92 0.00 - - 0.53 0.26 - - CHAING MAI
udesaen - - - - 27.46 13.61 - - MAE HONG SON
AN 23.07 0.02 149.36 0.13 17.83 8.84 - - TAK
ﬁWLLW\iL‘W’T]i‘ 29.12 0.03 - - 12.68 6.29 12.89 6.39 KAMPHAENG PHET
qluvie 6.50 0.01 - - 3.46 172 - - SUKHOTHAI
5 0.31 0.00 - - 0.36 0.18 - - PHRAE
g 1.18 0.00 - - 6.36 3.15 - - NAN
ARIAMT 055 0.00 - - 40.41 20.04 8.32 412 UTTARADIT
Neroylan 74.98 0.07 7.81 0.01 5.43 269 9.58 475 PHITSANULOK
Nang 0.15 0.00 68.78 0.06 87.76 43,51 - - PHICHIT
uﬁ?ﬂ')??ﬁ 4.08 0.00 112.01 0.10 35.60 17.65 18.64 9.24 NAKHON SAWAN
'ﬂqﬁﬁﬁﬁ'ﬁ 17.29 0.02 - - 48.25 23.92 1.72 0.85 UTHAI THANI
LW”]IﬁEl‘i‘ﬂi 297 0.00 74.66 0.07 68.40 33.91 4.64 2.30 PHETCHABUN
ManzAuaanidaauiia 1,193.94 1.10 237.56 0.21 1,002.19 496.93 207.31 102.79 NORTHEASTERN
LAl 298.98 0.28 - - - - - - LOEI
Mumﬂ"aﬁ’]q 8.30 0.01 - - 16.75 7.81 17.46 8.66 NONG BUA LAM PHU
’ﬂqﬂi‘ﬁ'ﬁj 54.96 0.05 4.81 0.01 57.99 28.75 24.28 12.04 UDON THANI
NUBIANE 142.29 0.13 6.48 0.01 4.13 2.05 - - NONG KHAI
ﬁ\m’]W 99.55 0.09 - - 4.50 2.23 - - BUNGKAN
ANAUAT 36.30 0.03 4.12 0.01 26.88 13.33 - - SAKON NAKHON
UATNUHN 30.32 0.03 1.59 0.00 11.81 5.86 - - NAKHON PHANOM
AT 7.01 0.01 3.78 0.00 35.17 17.44 8.18 4.05 MUKDAHAN
ﬂiﬂ‘ﬁi‘ 526 0.00 4.08 0.00 19.09 9.46 - - YASOTHON
AUNALATEY 4553 0.04 - - 11.68 5.79 - - AMNAT CHAROEN
’ﬂqi.lﬂi"'l‘]]ﬁﬁﬁ 307.37 0.29 19.71 0.02 89.28 44.27 - - UBON RATCHATHANI
ﬂdi‘ﬂ;‘il,ﬂ’i:f 44.94 0.04 47.65 0.04 34.73 17.22 - - SI SA KET
afuﬁ 2.20 0.00 48.30 0.04 18.00 8.93 6.74 3.34 SURIN
:%‘VSJ?_‘I‘ 21.32 0.02 3.18 0.00 57.40 28.46 14.52 7.20 BURI RAM
NNRI419AN 0.13 0.00 18.42 0.02 21.47 10.65 - - MAHA SARAKHAM
ié"i’]?;lL'Sﬂ 8.45 0.01 14.60 0.01 8.14 4.04 - - RIO ET
mvﬁuﬁ 4.30 0.00 16.83 0.01 52.34 25.95 17.08 8.47 KALASIN
YAUUNL 1.96 0.00 8.97 0.01 43.46 21.55 39.48 19.58 KHON KAEN
‘B’EIQITI 2.57 0.00 10.35 0.01 97.74 48.46 24.97 12.38 CHAIYAPHUM
1AITNTANN 72.20 0.07 24.69 0.02 392.63 194.68 54.61 27.08 NAKHON RATCHASIMA
flan NINHRILN AN UNAUNUUAZOUTNENANIY Source : DEDE.
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TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2013(CONTINUED)

MANAY
=
LEIR
a
AN
AN
FRUN
ANTIULT
ANNDY
NIZUATATDELTEN
RIViTE
NN
yusndl
UATUNEN
U1
AZLTIND
dszufia
N
N
A9
PRGN
=
AT
axnslsnnig
ANIAAI
upsLlgu
49
NITYALT
-
911
AYNIAIATIN
WL
1lszaquATIus
mals
LUNT
TTUBY
_
430811
P
Falialy]
=
needl
7139
UATATITNINT
WNQa
#9781
4na
4
fInmnTl
82an
UTBANA

1handdu
OIL PALM
ANENIN -
e o I
ety oAy
Wands (Wusu
() L_ﬁzn.lw'n
CRUDE PALM OIL  sjsiuiiv)
FOPSTEENNET;ZLY ENERGY
urpose  POTENTIAL
(ton) (ktoe)
17,086.98 16.02
284.43 0.27
6.24 0.01
0.15 0.00
9.12 0.01
596.10 0.56
51.23 0.05
93.99 0.09
434.46 0.41
615.34 0.58
904.87 0.85
2,320.17 217
1,072.02 1.00
5,155.76 483
215.02 0.20
305.64 0.29
73.23 0.07
4,949.21 463
217,934.78  204.04
47,276.67 4426
3,864.20 3.62
64,781.21 60.65
8,801.35 8.24
60.11 0.06
63,858.00 59.79
8,269.16 7.74
13,635.97 12.77
827.37 0.77
909.20 0.85
4,316.56 4.04
344.28 0.32
86.41 0.08
904.29 0.85

7 ¢ NINTRLNASUN AN AU NENAY

NZTWE12
COCONUTS

Angan
hifunznsnay
ety
daiwas
(1)
CRUDE

COCONUT OIL
FOR ENERGY

PURPOSE
(ton)

19,896.65
63.88

33.14
24.51

42.37
37.26
26.83
48.86
25.20
2356.18
25.11
162.75
180.35
4,078.71
91.83
90.20
102.95
37.56
359.81
1,352.20
273.81
12,604.14
22,810.15
8,328.16
116.30
5,194.83
326.75
325.89
313.78
270.90
3,546.32
176.02
292.92
78.05
2,124.70
2564.54
1,460.99

Ananwids
WA
(Wusl
2
Wieuin
rhsfufu)
ENERGY
POTENTIAL

(ktoe)
17.68
0.06

0.03
0.02

0.04
0.03

0.03
0.04
0.02
0.22

0.02
0.15
0.16
3.62
0.08
0.08
0.09
0.03
0.32
1.20
0.24
11.20
20.28
7.40
0.10
4.62
0.29
0.29
0.28
0.24
3.15
0.16
0.26
0.07
1.89
0.23
1.30

s1gvIuwavviunainuyavds:inAlngd W&E&o

NuR1Uzuag
CASSAVA

Angnn
1anuas
ety
Hauwas
(R1udns)
ETHANOL

POTENTIAL
FOR ENERGY

PURPOSE
(M1)

565.36
9.00
49.03
14.68
7.81

36.99
73.73
94.79
61.98
16.55
82.77
101.70

15.71
0.37

0.25

Anawids
WA
(Wusu
P
WiEuin
hafufu)
ENERGY
POTENTIAL

(ktoe)
280.32
4.46
24.31
7.28
3.87

18.34
36.56
47.00
30.73

8.21
41.04
50.42

7.79
0.18

0.13

nniama
MOLASSES
AnEnM Angnw
S
L?J:J@imﬁq Lvi’un"? PROVINCE
(AUaRN9) ljﬂiI'LIWI']
ETHANOL DRI
POTENTIAL ~ ENERGY
FOR POTENTIAL
ENERGY
(ML) (ktoe)
153.23  75.97 CENTRAL
18.73 9.28 SARABURI
9.68 4.80 LOP BURI
3.84 1.90  SING BURI
- - CHAINAT
5.99 2,97 SUPHAN BURI
- - ANG THONG
- - AYUTTHAYA
- - NONTHABURI
- - BANGKOK
- - PATHUM THANI
- - NAKHON NAYOK
- - PRACHIN BURI
- - CHACHOENGSAO
6.31 3.13  SAKAEO
- - CHANTHABURI
- - TRAT
210 1.04 RAYONG
3.01 149 CHON BURI
- - SAMUT PRAKAN
- - SAMUT SAKHON
- - NAKHON PATHOM
57.26  28.39 KANCHANABURI
42.80 21.22 RATCHABURI
- - SAMUT SONGKHRAM
- - PHETCHABURI
3.52 1.74  PRACHUAP KHIRI KHAN
- - SOUTHERN
- - CHUMPHON
- - RANONG
- - SURAT THANI
- - PHANGNGA
- - PHUKET
- - KRABI
- - TRANG
- - NAKHON S| THAMMARAT
- - PHATTHALUNG
- - SONGKHLA
- - SATUN
- - PATTANI
- - YALA
- - NARATHIWAT
Source : DEDE.
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TABLE OF INSTALLED CAPACITY OF RENEWABLE POWER GENERATION BY PROVINCE IN 2013

1RINISRARAAAI LINHIANNNAINUN ALNY
INSTALLED CAPACITY OF RENEWABLE POWER GENERATION

FIUTA uaaind AN wAsauialen  Fowsa  MaEamw sz gansaw PROVINCE
SMALL
SOLAR  WIND HYDRO BIOMASS BIOGAS MSW  TOTAL
POWER

sannlszine 823.50 222.70 108.82 2,320.80 265.20 47.50 3,788.52 WHOLE KONGDOM
mAwiia 156.87 0.07 52.22 410.83 1018  2.24 632.41 NORTHERN
Fengne 8.00 - 1.70 0.16 - - 9.86  CHAING RAI
WeLen - - 0.86 - - - 0.86 PHAYAO
a1l 2.55 - 0.35 6.00 - - 8.90 LAMPANG
AU 2.09 - - 9.80 - - 11.89 LAMPHUN
Ferglvad 0.01 0.06 25.63 - 317 2.00 30.87 CHAING MAI
G RGN 4.47 - 9.14 - - - 13.61 MAE HONG SON
AN 5.29 - 1.51 16.00 0.95 - 23.75 TAK
AN - - - 79.50 4.76 - 84.26 KAMPHAENG PHET
4l - - - 36.72 - - 36.72  SUKHOTHAI
Ung - - - - - - - PHRAE
1 - - - - - - - NAN
AIANT - - - 3.00 - - 3.00 UTTARADIT
wenylan - - 13.03 18.50 - 0.24 31.77 PHITSANULOK
RTH 4.52 - - 29.50 0.20 - 34.22 PHICHIT
UATAITA 104.28 - - 121.25 1.10 - 226.63 NAKHON SAWAN
gyiugnil - - - 50.40 - - 50.40  UTHAI THANI
wsysnd 25.66 0.01 - 40.00 - - 65.67 PHETCHABUN
NMARZIURANLDANLNUE 25459 21553 24.11 982.29 97.70  0.80 1,575.02 NORTHEASTERN
Lagl 5.88 - 11.70 - 1.90 - 19.48 LOEI
WuadLafg - - - 24.00 - - 24.00 NONG BUA LAM PHU
97317 9.80 - - 47.59 100 - 58.39  UDON THANI
YUBIANY - - - 0.49 - - 0.49 NONG KHAI
ANALAT 5.94 0.01 6.00 2.40 - - 14.35 SAKON NAKHON
WATNUN 11.76 - - - - - 11.76 NAKHON PHANOM
HYnAUNg - - - 33.00 0.96 - 33.96 MUKDAHAN
#ilags - - - - - - - YASOTHON
ANUALAITY - - - - - - - AMNAT CHAROEN
QUATTNT 12.52 - - 19.80 2.08 - 34.40 UBON RATCHATHANI
ATanT 17.00 - - 9.00 4.00 - 30.00 SI SAKET
RV 6.64 - - 76.80 - - 83.44 SURIN
flan 1.20 - - - - - 120 BURIRAM
1_;?5’“?1( 19.92 - - 101.57 1.00 - 122.49 BURI RAM
WNA17AN 3.00 - - 36.00 - - 39.00 MAHA SARAKHAM
Saaidn 8.00 - - 52.70 2.83 - 63.53 RIO ET
nHAUS - - - 151.90 9.35 - 161.25 KALASIN
YR 46.06 - - 144.24 42.76 - 233.06 KHON KAEN
Tl 47.00 5.97 5.56 140.30 3.88 - 202.71 CHAIYAPHUM
UATINIRNN 59.87 209.55 0.85 142.50 2794  0.80 441.51 NAKHON RATCHASIMA

fan  noiLNASLALLAzeWE T NA L Source : DEDE.
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TABLE OF INSTALLED CAPACITY OF RENEWABLE POWER GENERATION BY PROVINCE IN 2013(CONTINUED)
Wiae : lNEInA unit : MW
faamsuanRaaslNAna RS UNALNY
INSTALLED CAPACITY OF RENEWABLE POWER GENERATION  siapgau

AUIR waeeing  an  wauihawedn  @awaa figdenw wes PROVINCE
SMALL
SOLAR WIND HYDRO BIOMASS BIOGAS MSW TOTAL
POWER
NANANY 41194 1.34 28.19 820.65 91.31 23.66 1,377.09 CENTRAL
m:‘i_fi 29.51 0.02 0.02 29.50 0.20 - 59.25 SARABURI
@W'Lﬁ 104.14 - - 62.40 - - 166.54 LOP BURI
AT - - - 12.00 - - 12.00 SING BURI
TN 6.50 - 8.00 9.50 - - 24.00 CHAI NAT
ANIIOU ﬁ 49.70 - - 175.50 5.90 0.03 231.13 SUPHAN BURI
RNIGN 6.27 - - - 0.20 - 6.47 ANG THONG
NIZUATATALITEN 62.80 0.01 - 9.90 1.00 - 73.71 AYUTTHAYA
UWNLE - - 9.25 - 1.85 - 11.10 NONTHABURI
NIUNNY - - 0.80 - - - 0.80 BANGKOK
ﬂnuﬁ’]ﬁ 1.14  0.03 - - 7.00 1.05 9.22 PATHUM THANI
UATUIEN 8.06 - 10.00 - - - 18.06 NAKHON NAYOK
UsAufs 18.18 - - 87.20 - - 105.38 PRACHIN BURI
AZTINTN 1.97 0.02 - 52.00 5.50 2.00 61.49 CHACHOENGSAO
dszufin 0.02 - 0.02 38.00 12.46 - 50.50 SA KAEO
s - 0.03 - - - - 0.03 CHANTHABURI
ZEalg! 0.01 - - - - - 0.01 TRAT
AN 287 - - - 0.60 0.63 4.10 RAYONG
‘nﬂ‘l_ﬁ‘ 8.26 1.02 - 42.40 5.73 1.50 58.91 CHON BURI
aynailang - 0.03 - - - 1.00 1.03 SAMUT PRAKAN
AYNIAIAT - 0.06 - - - 0.22 0.28 SAMUT SAKHON
umﬂgm 73.75 0.04 0.10 10.65 38.94 17.23 140.71 NAKHON PATHOM
nITYAULE 31.34 - - 170.50 7.20 - 209.04 KANCHANABURI
EALIE 297 - - 86.60 4.73 - 94.30 RATCHABUR
ANNTAIATIN - - - - - - - SAMUT SONGKHRAM
INTILE 219 0.08 - - - - 2.27 PHETCHABURI
tlszaquATdug 226 - - 34.50 - - 36.76 PRACHUAP KHIRI KHAN
mala 010 576  4.30 107.03  66.01 20.80  204.00 SOUTHERN
PUNT - - - 19.50 10.88 - 30.38 CHUMPHON
FUBN - - - - - - - RANONG
4314507 - 0.26 - 13.40 22.78 - 36.44 SURAT THANI
W97 - - - - - - - PHANGNGA
QLﬁm 0.01 0.48 - - - 20.48 20.97 PHUKET
nsdl - - - 950 2538 - 34.88  KRABI
A3 0.09 - 1.18 5.33 6.65 - 13.25 TRANG
UATATETINTD - 3.46 - 26.40 0.32 0.32 30.50 NAKHON SI THAMMARAT
6N - - 0.96 - - - 0.96 PHATTHALUNG
A97Q1 - 1.53 - - - - 1.53 SONGKHLA
ARA - 0.01 0.68 - - - 0.69 SATUN
Iaanil - 0.01 - - - - 0.01 PATTANI
2zAn - - 1.28 32.90 - - 34.18 YALA
UG - 0.01 0.20 - - - 0.21 NARATHIWAT
flun NINANUINANTUNAUNUUAL BTN NI Source : DEDE.
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TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2013
miiag - Wusu g iy unit : ktoe

N9 I ENAINNUAMNEAUINNNATUNAUNY

e o HEAT CONSUMPTION FROM RENEWABLE ENERGY ARnTa
AQWIN — - PROVINCE
waIRNAE Faman  AgEanw LN
SOLAR BIOMASS BIOGAS MSW

saumaLlszina 4.54 4,694.59 495.00 84.70 5,278.83 WHOLE KONGDOM
mawiia 0.94 957.73 57.28 0.02 1,015.97 NORTHERN
Fergne 0.05 0.82 2.98 - 3.85  CHAING RAI
WeLen - - 1.54 - 1.54 PHAYAO
a1ng 0.03 45.61 - - 4564  LAMPANG
AN 0.09 0.57 - - 0.66  LAMPHUN
e vl 0.64 0.46 1.58 - 2.68  CHAING MAI
udavaan 0.03 - - - 0.03 MAE HONG SON
AN - - 4.62 - 4.62 TAK
AL - 230.64 21.56 - 252.20 KAMPHAENG PHET
qlaviy - - - - - SUKHOTHAI
LG - - 1.39 - 1.39 PHRAE
1 - - - - - NAN
BRIAMT - 132.95 - 0.02 132.97  UTTARADIT
nogtan 0.03 73.26 - - 73.29  PHITSANULOK
Namg - 0.92 - - 0.92 PHICHIT
UATAITIA 0.04 145.69 11.74 - 157.47  NAKHON SAWAN
fieanT - 158.34 11.87 - 170.21 UTHAI THANI
iwasysnd 0.03 168.47 - - 168.50  PHETCHABUN
NMARZAUDANLALLULD 0.36 1,471.71 208.31 0.12 1,680.50 NORTHEASTERN
1ael - - - - - LOEI
WUBILaaNg - 80.57 - - 80.57  NONG BUA LAM PHU
fn9s1il - 171.59 6.87 - 178.46  UDON THANI
NUBIAY - 0.99 2.22 - 3.21 NONG KHAI
ANAUAT - - - - - SAKON NAKHON
UATWUN - - - - - NAKHON PHANOM
HNAUNT 0.02 64.25 2.86 - 67.13 MUKDAHAN
elasg - - - - - YASOTHON
ANUNALAITY - - - - - AMNAT CHAROEN
quamﬂnmﬁ 0.01 - 17.69 0.02 17.72 UBON RATCHATHANI
ARazIn 0.03 - 4.15 - 418  SISAKET
f3uns - 86.29 - - 86.29  SURIN
fand - - - - - BURI RAM
esue - 62.45 - 0.02 62.47  BURIRAM
WN419AH 0.01 - 6.28 - 6.29 MAHA SARAKHAM
Saeldn 0.04 1.78 5.03 - 6.85 RIO ET
mwauﬁ - 177.64 35.85 - 213.49 KALASIN
UAULMY 0.14 286.39 0.69 - 287.22 KHON KAEN
Feni 0.00 149.47 12.36 0.02 161.85 CHAIYAPHUM
WATITANN 0.1 390.29 114.31 0.06 504.77  NAKHON RATCHASIMA

fan - NINHRUINANUN AUNULATBYTNEINAIY Source : DEDE.
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TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2013(CONTINUED)
wiiae - WumMnfeusindiuiy unit : ktoe

N9 IENAIUANNEAUANNNATNUNALNY

S HEAT CONSUMPTION FROM RENEWABLE ENERGY AR5 eV
w9 AR Fonoa  Ag@INIW W ToTAL
SOLAR BIOMASS BIOGAS MSW

NANANY 3.04 1,753.53 213.03 84.53 2,054.13 CENTRAL
m:i_ﬁ 0.08 198.55 17.47 84.21 300.31 SARABURI
ﬂW‘Lfi - 94.20 22.03 0.20 116.43 LOP BURI
Avif 0.02 75.35 - - 75.37  SING BURI
Teum - - - - - CHAI NAT
ANIIOI[ - 241.89 9.94 - 251.83  SUPHAN BURI
19989 - 0.84 6.36 - 7.20 ANG THONG
NIZUASATRLEEN 0.19 38.33 3.47 0.02 42,01 AYUTTHAYA
UUNLE 0.03 0.20 1.94 - 217 NONTHABURI
NN 0.67 0.50 2.10 0.03 3.30 BANGKOK
Uyuandl 0.14 6.96 1.94 - 9.04  PATHUM THANI
UATUIEN - - - - - NAKHON NAYOK
Usaus 0.03 183.58 10.06 - 193.67  PRACHIN BURI
AN - 41.21 12.55 - 53.76 CHACHOENGSAO
Aszufin - 80.67 24.18 - 104.85  SAKAEO
UM - 2.91 12.58 - 15.49  CHANTHABURI
RIA - - - - - TRAT
28104 0.04 3.11 17.36 0.03 20.54  RAYONG
M‘Lﬁ 0.46 98.47 28.28 - 127.21 CHON BURI
axnslsnig 0.30 28.32 1.39 - 30.01 SAMUT PRAKAN
ANNTANAT 0.09 0.50 3.57 - 4.16 SAMUT SAKHON
uAslgy 0.28 152.68 3.95 0.02 156.93  NAKHON PATHOM
mm@utﬁ 0.02 387.39 11.87 0.02 399.30 KANCHANABURI
'a"1°m_ﬁ 0.62 86.39 19.78 - 106.79 RATCHABURI
ANNIAIATIN - 0.10 - - 0.10  SAMUT SONGKHRAM
N9 - 1.82 - - 1.82  PHETCHABURI
UszaouAzdug 0.07 29.56 2.21 - 31.84 PRACHUAP KHIRI KHAN

mala 0.20 511.62 16.38 0.03 528.23 SOUTHERN
TUNT - 90.08 5.08 0.03 95.19 CHUMPHON
LU - 0.78 - - 0.78 RANONG
zgma:rg%mﬁ 0.03 80.49 1.97 - 82.49 SURAT THANI
Wi - 11.23 4.93 - 16.16  PHANGNGA
Faltafa 0.04 - - - 0.04  PHUKET
navil 0.04 210.65 1.15 - 211.84 KRABI
ZEN] - 5.61 - - 5.61 TRANG
UATAIEITNINT - 11.95 - - 11.95 NAKHON SI THAMMARAT
LGN 0.01 1.87 - - 1.88 PHATTHALUNG
A8 0.04 28.31 3.25 - 31.60 SONGKHLA
ARA 0.04 5.26 - - 5.30 SATUN
Inmnil - - - - - PATTANI
2120 - 65.39 - - 65.39 YALA
UINEINA - - - - 0.00 NARATHIWAT

T NINARWINANUNAUNLLATEYTNEINAI Source : DEDE.
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MAP OF HEAT CONSUMPTION FROM SOLAR IN THAILAND 2013
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MAP OF HEAT CONSUMPTION FROM MUNICIPAL SOLID WASTE IN THAILAND 2013
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mnano1u/Definition

ALTERNATIVE ENERGY consists of renewable energy, biofuels, and

alternative energy using for petroleum substitution.

RENEWABLE ENERGY includes solar energy, wind energy, hydro
power, biomass, biogas, municipal solid waste, geothermal, tidal

and wave energy.

BIOMASS consists of fuel wood, paddy husk, bagasse, and agricultural

waste.

TRADITIONAL RENEWABLE ENERGY consists of fuel wood, charcoal,

paddy husk, and agricultural waste using in residentials and industrial

households.

BIOFUELS include ethanol (using for gasoline blending) and biodiesel

(using for diesel blending).

ELECTRICITY is defined as the amount of electricity generated by fossil

fuels and renewable energy.

HEAT is defined as the amount of heat energy obtained from the

combustion of fossil fuels and renewable energy.

FOSSIL FUELS include coal/lignite, natural gas, crude oil, condensate,

and petroleum products.

mMslEnasudugaving Ussnaudon diuiiwanlud Argsssnad  FINAL ENERGY CONSUMPTION consists of coal/lignite, natural gas,

o , . .
wsiudFagy (eaenwead nanlwihduuuiuuaslulesaad petroleum products (including ethanol using for gasoline blending
5 o
Veanludnsiunia) Win (anlfannidemnaamaadauaznaseu and biodiesel using for diesel blending), electricity (generated by
5
VAN WA IUUHWIRLY LATNAN T WBEUATAN fossil fuels and renewable energy), renewable energy, and traditional

renewable energy.

ms’Lﬁwﬁmuwmmwfuqmﬁw tlsznaudag Iy (BaRlHaIn FINAL ALTERNATIVE ENERGY CONSUMPTION consists of electricity
wismuasefing ay IWHnasihsnadn Fau0a AT nILAZaE) (generated by solar energy, wind energy, small hydro power, biomass,

ANNEEU (HAR IHANNNANULEIRARE TINR BTTaNIN Lazaey) biogas and municipal solid waste), heat (obtained from solar energy,
uATF AN (ﬂi:ﬂﬂuﬁqﬂvamu@aLm:”Lquaﬁvmﬁmmq"lu biomass, biogas and MSW) and biofuels (including ethanol and

udizagy) biodiesel using for petroleum products blending).
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bbl  BARREL
BCF  BILLION CUBIC FEET

BOI  BOARD OF INVESTMENT

bpd  BARREL PER DAY

Btu  BRITISH THERMAL UNIT

CH,  METHANE

CO  CARBON MONOXIDE

CO,  CARBON DIOXIDE

DEDE DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
DMF  DEPARTMENT OF MINERAL FUELS

DOPA DEPARTMENT OF PROVINCIAL ADMINISTRATION

DPIM  DEPARTMENT OF PRIMARY INDUSTRIES AND MINES

CD  THE CUSTOMS DEPARTMENT

e ESTIMATED DATA

EGAT ELECTRICITY GENERATING AUTHORITY OF THAILAND

FGD  FLUE GAS DESULFURIZATION

GDP  GROSS DOMESTIC PRODUCT

GJ GIGAJOULE (10° JOULES)

Gwh  GIGAWATT - HOUR

HSD  HIGH SPEED DIESEL

keal  KILOCALORIE (10° CALORIES)

kg KILOGRAM (10° GRAMS)

kgoe  KILOGRAM OF OIL EQUIVALENT (10° GRAMS OF OIL EQUIVALENT)
ktoe  KILO TON OF OIL EQUIVALENT (10° TONS OF OIL EQUIVALENT)
KWh  KILOWATT - HOUR (10° WATT-HOURS)

LPG  LIQUEFIED PETROLEUM GAS

LSD  LOW SPEED DIESEL

MJ  MEGAJOULE (10° JOULES)

MMscf MILLION STANDARD CUBIC FEET

MMscfd MILLION STANDARD CUBIC FEET PER DAY

MSW  MUNICIPAL SOLID WASTE

Mtoe  MILLION TONS OF OIL EQUIVALENT (10° TONS OF OIL EQUIVALENT)
MW MEGAWATT (10° WATTS)

na.  NOT AVAILABLE

NESDB OFFICE OF THE NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT BOARD
NGL  NATURAL GASOLINE

NGV  NATURAL GAS FOR VEHICLES

NO,  NITROGEN OXIDE

r REVISED

p PRELIMINARY DATA

RE  RENEWABLE ENERGY

RES.  RESIDENTIAL

COM. COMMERCIAL

SO,  SULPHUR DIOXIDE

T TERAJOULE (10" JOULES)

toe  TON OF OIL EQUIVALENT

ULG 91 UNLEADED GASOLINE RESEARCH OCTANE NUMBER 91

ULG 95 UNLEADED GASOLINE RESEARCH OCTANE NUMBER 95
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mmsndavruog/Conversion Factors

BN UNAINULDILTDLNAS (AIANSDUGNE)
ENERGY CONTENT OF FUEL (NET CALORIFIC VALUE)

fla-  Awdisuwin wnzas Wulliig

uARES WAL wuae  /waw el
Ussianaia(uuog) i duwise TYPE(UNIT) GENERAL
keal / toe / MJ/ 10’ Btu/
UNIT  10°UNIT  UNIT  UNIT

1. o8 1. SUGARCRANE 1 Alawnaas(keal) = 4186 3a(joules)
1.1 nandiat (Nn.) 1800.00 178.34 7.53 7.14 1.1 BAGASSE (kg.) = 3.968 fifie(Btu)
1.2 douzaauazlu (nn.) 3858.55 382.30 16.15 15.30 1.2 TOP/ TRASHIER (kg.) 1 Audauindduiu = 10.093 Anzunass

2.4 2. RICE (toe) (Geal)

2.1 v (nn.) 3297.08 326.67 13.80 13.08 2.1 STRAW (kg.) = 42.244 anxgﬂ(GJ)
2.2 Aada (nn.) 3029.14 300.12 12.68 12.02 2.2 STALK (kg.) = 40,047 x10° ﬁﬁg(Btu)
2.3 unay (nn.) 3440.00 340.83 14.40 13.65 2.3 PADDY HUSK (kg.) 1 un3i9a(barrel) = 158.99 Ana(litres)

3. fralnadesdnd 3. MAIZE 1 gnunAfuasaaslsl = 600 Alansu(kg.)
3.1 andfu (nn.) 3825.15 378.99 16.01 15.18 3.1 STALK (kg.) (cu.m. of solid wood)

3.2 uldandjuiln (nn.) 3029.14 300.12 12.68 12.02 3.2 SKIN (kg.) 1 anuIAfNAsIRIiIY = 250 Alansu(kg.)
3.3 43 (nn.) 4009.14 397.22 16.78 1591 3.3 COB (kg.) (cu.m. of charcoal)

4. udnlznds 4. CASSAVA 5 Alansuuasily =i AlanFuaasiiu
4.1 douraauazlu (nn.) 3029.14 300.12 12.68 12.02 4.1 TOP/ TRASHIER (kg.) (kg. of fuel wood) (kg. of charcoal product)
4.2 a76iu (nn.) 3724.82 369.05 15.59 14.78 4.2 STALK (kg.) 1 ansuasningillnsidaniva) = 0.54 Alansu(kg.)
4.3 W (nn.) 3849.07 381.36 16.11  15.27 4.3 ROOT (kg.) (litre of LPG)

5. thdutisiu 5. OIL PALM

5.1 nzanathduilan (nn.)  3899.23 386.33 16.32 15.47 5.1 EMPTY BUNCHES (kg.) o =
angantlase (sa1ans)

5.2 dulenhdu (nn.) 4121.37  408.34 1725 16.35  52FIBER (kg.)
5.3 nzanthdu (nn.) 442719 438.64 18.53 17.56 5.3 SHELL (kg.)
Y ° EXCHANGE RATE (SELLING)
5.4 nu (nn.) 3829.89 379.46 16.03 15.19 5.4 FROND (kg.)
5.5 nzanesag (nn.) 3901.10 386.51 16.33 15.48 5.5 MALE BUNCHES (kg.) un /
6. Mz 6. COCONUTS WA LR EHIANSS YEAR
6.1 wldan (nn.) 3920.73  388.46 16.41 1555 6.1 HUSK (kg.) Baht / US$
6.2 n¥ b . . . . 6.2 SHELL (kg.
nzan (nn.) 4362.70 43225 1826 17.31 (kg.) 2541 1998
6.3 neane (nn.) 3686.57 365.26 1543 14.63 6.3 EMPTY BUNCHES (kg.)
6.4 . . . . . 6.4 FROND (kg.
° avm (Zn) 3822.26 378.70 16.00 15.17 (kg.) 2542 37.79 1999
7. taags-wlann (nn.) 3024.37 299.65 12.66 12.00 7. GROUNDNUTS SHELL (kg.)
8. Hhe-and . . . . . 8. COTTON STALK (kg.
;F_I iwmun(rln) ) 3461.54 34296 14.49 13.74 (kg.) 2543 4016 2000
9. twdas-ansiu lu waan 3877.63 384.19 16.23 15.38 9. SOYBEANS STALK,
(nn.) LEAVES, SHELL (kg.)
P o 2544 44.58 2001
10. dinavine-lu 6 (nn.) 4593.88 455.15 19.23 18.23 10. SORGHUM LEAVES, STEM (kg.)
1. dudle: . . . X R 11. PINEAPPLE (kg.
uilzam (nn.) 3765.39 373.07 15.76 14.94 (kg.) 2545 43.11 2002
12, 419NI90 12. PARA RUBBER
12.1 Ak . 3030.00 300.21 12.68 12.02 12.1 FROND (kg.
fefinu (nn.) (kg.) 2546 41.63 2003
12.2 %0 (nn.) 3030.00 300.21 12.68 12.02 12.2 LEAVES (kg.)
12.3 ulaenty . . . . . 12.3 HUSK (kg.
\ ?famquua (nn.) 3030.00 300.21 12.68 12.02 (kg.) 2547 4037 2004
12.4 148m (NN.) 3030.00 300.21 12.68 12.02 12.4 SEED (kg.)
13. Wi (. 3820.00 378.47 1599 15.16 13. FUEL WOOD (kg.
S e 2548 40.36 2005
14. dwldl (nn.) 6900.00 683.64 28.88 27.38 14. CHARCOAL (kg.)
15. I ([Tadnsiatug 860.00 85.21  3.60 3.41  15. ELECTRICITY (kWh;
o ( o ) (k) 2549 38.03 2006
16. i naaria 2236.00 22154  9.36 8.87 16. HYDRO ELECTRIC (kWh)
(Aladmsiialua)
o e IR 2550 34.66 2007
17. wasanupNsaulAfnn 9500.00 941.32 39.77 37.70 17. GEOTHERMAL (kWh)
(Aladmsfialua)
O 2551 33.49 2008
18. fukuUIE (nn.) 6300.00 62419 26.37 25.00 18.COAL IMPORT (kg.)
19. An'us 19. LIGNITE
s 2552 34.47 2009
19.1 @ (An.) 4400.00 435.94 1842 17.46 19.1 LI (kg.)
19.2 naedl (nn. 2600.00 257.60 10.88 10.32 19.2 KRABI (kg.
e, ley 2553 31.87 2010
19.3 Wz (nN.) 2500.00 247.70 1047 9.92 19.3 MAE MOH (kg.)
19.4 ud ) 610.00 357.67 1511 14.32 19.4 CHAE KHON (kg.
o4 wnen(on) 3 ér 18 3 L 2554 30.63 2011
20. Apsssnani 20. NATURAL GAS
20.1 3 (nunAm 248. 2457  1.04 . 20.1 WET (scf.
”(,, " ) 8.00 5 0 0.98 (scf.) 2555 31.22 2012
20.2 uiia (gnunarivim) 244.00 2418  1.02 0.97 20.2 DRY (scf.)
21. 28z (NN. 1 114, 4. 4. 21. GARBAGE (kg.
jlrﬂd (nn.) 60 93 86 60 (kg.) 2556 30.86 2013
22. Aney(nn.) 2600 257.60 10.88 10.32 22. SAW DUST (kg.)

23. fina@anan (gnuneifiums) 5000 49539 20.93 19.84 23 BIOGAS (m)
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