P bgem / 014

135N 1686-5170

\

Thailand Alternative
Energy Situation



YTE Y TY WY W N W W ey

ASZNSIIWAIIIU

ASNWENUITNWAIITUNALLNU
(! )’ LaZaUSNYNWAIITU



Maundsunaunuaedlszmnalnat mee

n‘suﬁ'&umwé’muwwLmuua:'aq%'nﬁwé'qmu (WN.) NFLNFTINRINY
LN As1aaunas I unaunuaestlszmalnaay enaunsdayatineans
NEAUNITHAR N131EN n3deaan N19lE LATANEAINNANIUNALNL TN
v o . a4 dd e
nsldndsnunaunilunarinlszing naanaunsazidanau] iinaades

W, TEVDLALMUILINUINTNIT FF3AWAA sauiamiisenuau] ifaedes
all £ ] A 1 da‘ ¥ 2 o 6 1 o o
nlalpnsaniafuadnaptslududeyaduiulsclonisanisdninaeau

o g‘/ a Ao ¥y a =3 3 o ] dll o £
AULU WASHUATUIRAALUU ANDBAATUATLUSWIANNT LW’ﬂu’]vLﬂsLﬁﬂi‘z‘L\Elﬁ‘Lﬂuﬂ’ﬁ

L2

iuilgeneanulinaaudwiutsall

NFURAUINATNUNALNULAZAYSNHNAITY
2557




Thailand Alternative Energy Situation 2014

“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 information on
alternative energy production, import, export, consumption 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 excellente 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
2014
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ALTERNATIVE ENERGY SITUATION IN THAILAND 2014

Thailand’s 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 2010 - 2014

ktoe
10,000

9,000 —— 9,025
232

8,000 7098 _——

7,000 6501_—

6,000 5,4V

5,000
4,000

In 2014, Thailand alternative energy consumption was 9,025 ktoe, an increase of 9.6% from the

previous year and shared 11.9% of the total final energy consumption. This affected decreasing of energy

imports, as amount of 215,065.75 million Baht, and also decreasing of CO2 emission as amount of 27.68 million

tons.
Alternative Energy Consumption in Thailand 2014

FINAL ENERGY CONSUMPTION = FINAL ALTERNATIVE ENERGY CONSUMPTION

POWER GENERATION*(SOLAR/WIND/
BIOMASS/BIOGAS/MSW) 1.91%

SMALL HYDRO POWER 0.03%

76.02%
HEAT (SOLAR/BIOMASS/
BIOGAS, 7.62%

RENEWABLE
75,804 ktoe - 9,025 ktoe

11.91%

TRADITIONAL
RENEWABLE ENERGY

10.14%
BIOFUELS 2.35%
IMPORTED HYDRO POWER 1.35% LARGE HYDRO POWER 0.58%
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Heat energy consumption was the greatest share 64.0% of the total final alternative consumption,

followed by biofuels (ethanol and biodiesels) and electricity and shared 19.7%, and 16.3% respectively.

Heat
64.0%

Biofuels 19.7%

f—%

Electricity

Ethanol Biodiesel 16.3%

Consumption Growth rate
Alternative Energy (ktoe) (%)

2012 2013-2014

1. Electricity” 1,138 9.40
(Solar, Wind, Small Hydro Power, Biomass,
MSW and Biogas)

2. Heat
(Solar, Biomass, MSW and Biogas)

3. Biofuels
- Ethanol
- Biodiesel

Total

1/ Including off grid power generation.

ktoe
10,000

| Electricity ' Biofuels

8,000

6,000 - 988
4,000

4,5,
2,000

0




Meunasunaunuresszmnalngt weee

Details are as follows :
Electricity

The total installed capacity of electricity generation by using alternative energy was 4,494 MW, up 18.6%
from the previous year. Biomass power plants was the greatest share 54.6% of the total installed capacity,
followed by solar energy, biogas, wind, small hydro power and MSW energy shared 28.9%, 6.9%, 5.0%, 3.1%,

and 1.5% respectively.

Installed Capacity* Growth rate
Alternative Energy (MW) (%)

2012 2013-2014
Solar 376.7 57.7

Wind . . 111.7 0.8

Small Hydro Power . 101.8

Biomass 1,959.9

Biogas 193.4

MSW 42.7

Total 2,786.2

*Including off grid power generation

Heat

The total heat energy consumption was 5,775 ktoe, up 9.4% from the previous year. Biomass was the

greatest share 89.8%, followed by biogas, MSW and solar energy which shared 8.5%, 1.6% and 0.1% respectively.

Heat Growth rate
Alternative Energy (ktoe) (%)

2012 2013-2014

Solar . . 4.0 . . 12.8

Biomass 4,346 10.4

Biogas 458 (1.4)
MSW . . 78 15.3

4,886 9.4
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Biofuels (Ethanol and Biodiesel)

Biofuels consumption were 6.1 million litres per day, up 10.9% from the previous year, comprising of
3.2 million litres per day for ethanol and 2.9 million litres per day for biodiesel.

Biofuels
Alternative Energy (million litres per day)

Growth rate
(%)

2011 2012 2013
Ethanol 1.2 1.2

2013-2014
1.4 2.6 . 23.1

Biodiesel 1.7 2.1 2.7 2.9

Total 2.9 3.3 4.1

5.5

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 2014
investment on alternative energy by government and private sectors was 84,588 million Baht. Wind Energy

Investment played a major role of Alternative Energy Investment, shared 30.4%, followed by biomass, biofuels

MSW, biogas, solar and small hydro power, shared 22.5% , 18.0%, 10.5%, 9.6%, 8.7%, and 0.3% respectirely.

Alternative
Solar Wind Samll Hydro

Energy Energy Power

Energy Biomass | Biogas Biofuels

Investment

Investment 7,319 25,720 238
(million Baht)

8,096

Biomass Biofuels

Biogas Solar Small Hydro
Power

Sources :  Department of Alternative Energy Development and Efficiency

Board of Investment
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THAILAND ALTERNATIVE ENERGY COMMODITY ACCOUNT 2014

unit : physical unit

szinn

Tilfin”

v
ANNIAU

>

ugseing (AnNsau)
SOLAR (HEAT)

WAIUNUUIALAN

SMALL HYDRO POWER

AR

NWANIUANNTAU

GEOTHERMAL

o

Fuaa

SOLID BIOMASS

Au

FUEL WOOD
unaL

PADDY HUSK

BAGASSE
Japuaald
NNIMILNHAT

AGRICULTURAL

o

AL (AINNTBU)
MSW (HEAT)

NAIUNAUNY
ALTERNATIVE ENERGY

MaTanIn (ANNSAU)
BIOGAS (HEAT)

WAMUAY Y
OTHER

a

ALIUMITHNAR

WURAALABLAL

mawaaldann
BLACK LIQUOR &

RESIDUAL GAS

1n#ann
NAIY
NAWNY
ELECTRICITY
FROM
ALTERNATIVE
ENERGY

FanAsdanw
BIOFUELS

LaMuaa
ETHANOL
Tulafiaa
BIODIESEL

FANNAINY
NAUNY
Fawdlad
TOTAL
COMMERCIA
ALTERNATIV
ENERGY

NREUNAUNUALAN
TRADITIONAL ALTERNATIVE ENERGY

ANNMSINHAT

aal
AGRICULTURAL WASTE

W

FUEL WOOD
au
CHARCOAL
PADDY HUSK
PLTIYY;

598
WA
NAUNY

Nudn
TOTAL
TRADITIONAL
ALTERNATIVE
ENERGY

ERTY
NAIY
nAuny
NIRNA
TOTAL
ALTERNATIVE
ENERGY

-
=
=

216,289 ‘

=
=

305.1 ‘ 3755 ‘

12

—
3
S

22415 ‘ 7,064.9 ‘

o~
©
=

3,532.4

7,603,920 ‘ 3,928,692 ‘ 169,978,033 ‘ 47,482,258

‘ 4,139,912

20,615,073

=
=)

anzqa GJ

172173

243,964,177

=
-]

172173

243964177

—
=
©

—

o~
N
=

=

—
N
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17,217.3

243 964,177

unit

ELECTRICITY GENERATION1/

unit

HEAT PRODUCTION

Pe]

anzan
GJ

switadandatug

Gwh

WY
thousand tons

gMIALAT
m3

v o
AIUAAT
million litres

iy
thousand tons

unit

mandanellszna

216,289

36,896

361,331,476

20,615,073

11,321,392

DOMESTIC PRODUCTION

0w
ML

IMPORTS

msdsaan

EXPORTS

dowtlAtnaasafian / dausnomeadia

STOCK CHANGE/STATISTICAL DIFFERENCES

FIMIIANIHANUNAUNUTUTUNIANA

216,289

361,331,476

20,615,073

11,321,392

TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY

Taandutingiu

PETROLEUM REFINERIES

Tuenfing

NG. PROCESSING PLANTS

Tadlatin

(361,331,476)

(11,321,392)

17217.3

POWER PLANTS

Wi

3765

HYDRO

nivwNFau

(11,321,392)

13,6721

STEAM THERMAL

GAS TURBINE

nispNFouson

COMBINED CYCLE

-
AR

DIESEL

<4 <o
LATBNEIURNTT

(361,331,476)

GAS ENGINE

4
1

(1,384.8)

OTHERS

nsutlsgUn

(21,531)

OTHER CONVERSION

SMalsgnAtUNAUNUNIMNA

(1,384.8)

(1,274)

(15,661)

(2,576)

(361,331,476)

(11,321,392)

17,217.3

(21,531)

TOTAL TRANSFORMATION ALTERNATIVE ENERGY

ing

OWN USES

gayde

LOSSES

sumsldndsumasmaAugaETmaR

216,289

21,235

20,615,073

17,217.3

10,275

TOTAL FINAL ALTERNATIVE ENERGY CONSUMPTION

VHELE

1 N
: ’i‘aunmaﬂwﬂwuﬂmwu

Note : " Including off grid power generation.
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TABLE 2 THAILAND ALTERNATIVE ENERGY BALANCE 2014

o o

ndE . WUAUAELINENNURAL unit : ktoe

NAIUNAUNY
ALTERNATIVE ENERGY

NRINUNAUNUT N DTS WRIUNAUNUAILAN
COMMERCIAL ALTERNATIVE ENERGY TRADITIONAL ALTERNATIVE ENERGY

Y = a
T WRWIUBU ) ﬁ"a IWRSTININ FINNRIY

SOLID BIOMASS

OTHER

(e

4

BIOFUELS

NALNY

FINNRINY
NAUNUAILAN
TOTAL

FINNRINY
NAUNUNINNA
TOTAL

Fawnaigd
TOTAL
COMMERCIAL
ALTERNATIVE
ENERGY

dszinn ANNAINY

NALNY
ELECTRICITY
FROM
ALTERNATIVE
ENERGY

TRADITIONAL ALTERNATIVE
ALTERNATIVE ENERGY
ENERGY

)
)

v
ANNSaY
ANAW
v
aal

|
ANSaY

NAIIUANNTAY
GEOTHERMAL

Wy

=3
ANTAU)
ldnamsinens
AGRICULTURAL WASTE

a

NRIWTUALAN

AGRICULTURAL WASTE
uuﬁna LABLAS ML
ANULIUMTNAR

BTN (

Faawaalinamsinuns
au

a o
WRIRINAE (
uaIRnng
SMALL HYDRO POWER
FUEL WOOD
WAy
PADDY HUSK
BAGASSE
m
BLACK LIQUOR &
RESIDUAL GAS
LANIUBA
ETHANOL
Tulafita
BIODIESEL
Wu
FUEL WOOD
CHARCOAL
wnay
PADDY HUSK
FAALUAD

—
=
=
—
N
—
~
=
—
o
=
—
o
=
—
N
—
—
©
—
—
=
w
-
—
=
S
=

(15)

—
=
«©

—

—
N
o

-

—
N
=

=

—
N
N

—

0.08521

unit

ykfin"

=)
<=}
=

44

ELECTRICITY GENERATION""

0.000023672

unit

e

5,775

HEAT PRODUCTION

Mg

0.378

unit

msudnmelulssnA

10,412.2

12,038

13,740

24,1522

DOMESTIC PRODUCTION

oy
MU

104

104

IMPORTS

msdeaan

(25)

(25)

EXPORTS

doulRenaaafan / daushaneadi

STOCK CHANGE/STATISTICAL
DIFFERENCES

o o &
ié:un‘lﬂnmwnmuwnuwuwﬁu
TNUNA

10,412.2

13,819

24,231.2

TOTAL PRIMARY ALTERNATIVE ENERGY
SUPPLY

"
Tsandusingi

1,783

1,783

PETROLEUM REFINERIES

Tsuenfing

NG. PROCESSING PLANTS

Tl

(3,170)

(3,170)

POWER PLANTS

¥
WA

HYDRO

whsAau

(3,17

STEAM THERMAL

GAS TURBINE

WRANSAUIIN

COMBINED CYCLE

<
ALIA

DIESEL

\AsatEsTN

(83)

GAS ENGINE

4
|

OTHERS

nsutlsglan g

(8,149)

(5,498)

(5,498)

OTHER CONVERSION

o &
sumsilsgnaIUNALIUYNA

(2,793)

(1,387)

(8,149)

(5,498)

(6,885)

TOTAL TRANSFORMATION ALTERNATIVE
ENERGY

i

OWN USES

goyde

LOSSES

v oo & v &
s*zumi‘lﬂlwmmmwu‘luqnmuwwun

1,467.1

TOTAL FINAL ALTERNATIVE ENERGY
CONSUMPTION

msldnasunaunuIUgATig
a 14
(emdlad + ani)

9,025.2

FINAL ALTERNATIVE ENERGY CONSUMP-
TION (COMMERCIAL & TRADITIONAL)

msldwasnunaumadomaiad
&
qugarig

9,025.2

FINAL COMMERCIAL ALTERNATIVE
ENERGY CONSUMPTION

v o & o
ms'l'nwnmu‘nuq ANE

FINAL ENERGY CONSUMPTION

SagazaaImslIWAINUNALNY

PERCENTAGE OF COMMERCIAL
ALTERNATIVE ENERGY CONSUMPTION

UHELNG

-V squnsudnlwiihuenssuy

Note : " Including off grid power generation.
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TABLE 3 ALTERNATIVE ENERGY SITUATION 2014

WAIUNALNY

Tl

WasaTIng

axl
NAAEN
a

1399

@ a
Ranm

98
ANNSAY

waaTIne
a

19

@ A
A

9y
\Faiadamm

BNIUAA

lulafita

v o 7 v
mial'ﬁwa\i‘ﬂu'nuqﬂwm

$R8azURIMs 1T

AN TUNAUNY

* qunsan ifuenszuy

WneIna

AMuNlAIRA
(Mw) (Gwh)

17,216.2

1,384.8
306.1
375.5

13,355.2

1478.7

316.9

Y a
NURAT

(million litres)

ManunasunaLnuaeslszmalingt weew

NURAY ,
gn‘m ANLNAT

(thousand ,

(m’)

tons)

26579 20,615,073

20,615,073

NUAY

g diEun

(GJ) WAL

(ktoe)
1,467

118
26

32

27
216,289 5,775

216,289

98
1,783

874

909
75,804

11.9

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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Thailand Alternative Energy Situation 2014

TABLE 4 ALTERNATIVE ENERGY CONSUMPTION 2010-2014

wU9e  NUAMRELYINUNNUAL

NAIUNARNY

Tl

WAIBN RS

AN
NAWNILIALAN
=

TR

123 =
AaEanIn

il
9
AMNTAU

WA RS
=

TINIR

(2] a
AN

Ul
LERLNRITININ

ANIURA

Tulaniaa

LY

v o & B
m‘ﬂ‘ﬁ‘wm\i’m‘ﬂquﬂ’lﬂ

SRLATARIMS WA UNALNY

* gqunINaR I uenITLL

2553
2010

807

5.4

0.3

2.0
3,449.0
311.0

1.1

875

334

541

5,445

70,248

2554
2011

988

8.1

0.4

1.8
4,123.0
402.0

1.7

984

323

661

6,501

70,562

2555
2012

2556
2013

2557p
2014p

1,138 1,341 1,467

42.0 92.0 118.0

12.0 26.0 26.0

27.0 28.0 32.0

951.0 1,039.0 1,138.0

87.0 131.0 126.0

19.0 25.0 27.0

4,886 5,279 5,775

4.0 4.5 5.0
5,184.0
488.0

98.0

1,783

874

909

9,025

75,804

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 generation.
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MET 5 YAAIMIRINL
TABLE 5 ALTERNATIVE ENERGY INVESTMENT

UL : A1ULN unit : million Baht

NAATMSRINY 2553 2554 2555 Investment
o s 2010 2011 2012

ugeafing 32,788 24,472 51,705 Solar

GEY 17,465 139 5,033 Wind

NRINTUIALAN 148 330 405 Small Hydro Power

Fowaa 11,846 13,901 16,769 Biomass
Mg 1,259 3,757 1,623 Biogas
Uiz 1,047 2,264 4,908 MSW
\Fandsdamn 12,501 73 8,911 Biofuels

598 77,054 44,936 89,354 Total

N © NINARUINARIUNALNBLA RN INANY LAY Sources : DEDE and BOI.
d11inauAMLNIINNNIAAUETUNNTAU

1 udse1iind Solar
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INSTALLED CAPACITY OF RENEWABLE POWER GENERATION* IN 2014

TABLE 6

Thailand Alternative Energy Situation 2014

FUANAIY

WNNEIRGA
MW

NUAULNEUYINUINUAL
ktoe

Types of Energy

WAIBN RS

1,298.5

118

Solar

Al

2245

26

Wind

WAL ILIALAN

142.0

32

Small Hydro Power

a
TINAQ

2,451.8

Biomass

2 a
NIEEININ

311.5

Biogas

UL

65.7

MSW

CIREY

4,494.0

Total

* gounsNan i uanszLL

Imp

WalnasWaada
Fossil Fuels
71.2%

wnging
MW
3,000

2,700
2,400
2,100
1,800
1,500
1,200
900
600
300

o v o ¥
AUV INAIUT

orted Hydro Power |

wastvualg)

Large Hydro Power
9 89%

NAIUNALNY
Alternative
Energy 12.9%

wasvUIALEn
Small Hydro Power
142.0

* Including off grid power generation.

Iauaa
Biomass
54.6%
4.9%

WAYUIUALEN
Small Hydro Power

fadanan
Biogas
6.9%

VYL
MSW
1.5%

28.9%
wesnfing
Solar

Fuaa
Biomass
2,451.8

wa9e17ing

Solar
1,298.5

fingdanm
Biogas
311RE
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MAP OF RENEWABLE ENERGY POWER PLANTS IN THAILAND

ASNWENUIWRIITUNGALLNLL
LAZOYSNENWIIITU

o
ASZNS[SAIJINANIITIU

AmnaneSmin
CITY HALL

Testidafadanm
BIOGAS POWER PLANTS

T
BIOMASS POWER PLANTS

b mdshnnadn
MINI-HYDRO POWER PLANTS

Tsliimashnnalug
LARGE HYDRO POWER PLANTS

T mdsann
WIND POWER PLANTS

Telifmdsmsussemadunstoandzmey
SOLAR POWER PLANTS AND SOLAR ROOFTOP

T sy
MUNICIPAL WASTE INCINERATION POWER PLANTS.

Trsldmasarunanafauliiinn
GEOTHERMAL POWER PLANTS

mnwile

NORTHERN
maszdussnideamile
NORTHEASTERN
manans

CENTRAL

mnli

SOUTHERN

uErAin

PROVINCE BOUNDARY
1eurde

DISTRICT BOUNDARY
TR
ADMINISTRATIVE BOUNDARY

TiRatonm
S0GAS PONER PLANT
it
SONASS POWER PLANT
Tt
MINKAVORO POWER PLANT
i oty
CARGE FVDRO POWER PLANT
s v
Department of Alternative s

(& Energy Development and Efficiency

MINISTRY OF ENERGY

et Fodunc i

‘SOLAR POWER PLANT AND SOLAR RGOFTOP
Ttumnunsesyadsn

MUNICIPAL WASTE INCINERATION POWER PLANT
Tatrendsa e

‘GEOTHERMAL POWER PLANT

00PPORP®O

et | sty ofenersy ooy nncind) 6,137

17 e 1 Geswundadifa | 17 Rame | Roud Ktk e, TOTAL CAPACITY ()

sl e 10320 Fathemian, Dangik 10330, THALAD

.0 2222 41029,0 225 00219 el 185 3322 61055 +66 1223 215
et g : dHasTsELy o fouSime 2557 Note : On grid capacity as of December, 2014
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TABLE 7 HEAT CONSUMPTION FROM RENEWABLE ENERGY IN 2014

NUIELAN

TUANAINY _ _
Physical unit

wavenfing (anvqa) 216,289

Au0a (Wusu) 218,992,903

20,619,297

& a
TEInIN (QAUIANLIRS)

82 (W) 4,144,137

LY

NUAWAELLYNUNAUAL
ktoe

7
WAL TUNAUNUASLAL

Traditional Renewable

Wamdsnedada
Fossil Fuels
54.7%

WALUNAUNY
Renewable Energy
19.7%

Wuuidisunindiudiu
ktoe

6,000

5,000

4,000

3,000

wasa1fing

2,000 Solar

1,000

0

fwdanw
Biogas
488

Types of Energy

Solar (GJ)

Biomass (thousand tons)
Biogas (m’)

MSW (thousand tons)

Total

=
YIUIA
Biomass

Aadanan
Biogas
0

wasa1fing Solar 0.1%

Fwaa
Biomass
5,184
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MAE HONG SON
Wl
HIANG MAI

Ay
LAMPHUN

Hluiiy
SUKHOTHAI;

P}E@f\ul CGIEN KA
NSRS
KAMPAENG IRHET) sund °

aimansanu

CHAIVAPHUM) B

Unss ° ;
NAKHON|RATCHASIVAY SRl
UBON RATCHATHANI
AFazny

Q_A}_Jr})ﬁj SISAKET
BURIRUM|

NN
KANGHANABURI|

PHETCHABURI

MWASTUNAUNY Y (Quaptity)
RENEWABLE ENERGY TYPES Wuguiiiou hifudu (ktoe)

UszaauATtus
PRACHUAP KHILKHAN

MNANFNIR
CITY HALL

NANA1Y
CENTRAL

manyTusaniuunile
NORTHEASTERN

mawmile
NORTHERN

malg
SOUTHERN

Yuemin
PROVINCE BOUNDARY

Qooao -

Yy @ @ e I ARV
aga P % M3lindau ktoe (Wusiuiguwintisiufiv)

SATUN > _SONGKHLA Unnnil,
-~ 6 : PATTANI, None

0.00-56.74

02040 80 120 160 e \
[—= — = [ YALA uswv?ﬂ

'NARATHIWAT

56.75 - 211.89

211.90 - 508.76

| 1[N
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s 8 meldidainasdanin
TABLE 8 BIOFUELS CONSUMPTION

msldianuas ETHANOL CONSUMPTION

WU : ANUARST unit : million litres

2553 2554 2555 2556 2557
2010 2011 2012 2013 2014

1ANIUAR 448 434 430 707 874 ETHANOL

gl gL 7,415 7,331 7,705 8,232 8,567  GASOLINE CONSUMPTION"

"seneudiag Wistuuud 91 uay 95 uidloaed 8 10 820 uaz @ 85 “Including ULG 91 and 95, Gasohol E10, E20 and E85.

msldlulamiaa biodiesel CONSUMPTION

WU RIUARS unit : million litres

2554 2555 2556 2557
2011 2012 2013 2014

Tulapina 767 840 905 909  BIODIESEL

msldinguaLTs 19,187 20,529 20,832 21,078  DIESEL CONSUMPTION

uRdlwged Gasohol 21.9 daudnsAadu ML/day

LP@NIUDA
Ethanol
3.2

afufiiga High Speed Diesel (HSD) 56.3 &1udnssiatu ML/day

ofla
diesel
29

60
audasdadu
million litres / day
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ASHNWRIUIWSIITUNA LN
( ) uazayINEwavIu

ASZNSIINAIITIUL

Uszawsdud
\CHUAP KHILIKHAN

manandanin
CITY HALL

Tasuevuen
ETHANOL PLANT

Tanlulediiea
BIODIESEL PLANT

manane
CENTRAL

manzTusenidsanile
NORTHEASTERN

mawile
NORTHERN

mald

SOUTHERN
Youimimin
PROVINCE BOUNDARY
eungINg
DISTRICT BOUNDARY

vouwAsua
ADMINISTRATIVE BOUNDARY

Department of Alternative
& Energy Development and Efficiency
() MINISTRY OF ENERGY “million litre per day
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TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2014

NI

g9un3Llszind
mMAmila

=

GENAL]
NN
e
A

a 1
GENIEY
EEGENGR
AN
ALHINTT
glarie

Wg
1
AAIAAL
waylan
NAp3
UATAIIIA

% a
giasnd
insysnd
a = -
MARZIURANLRALNLULE

188
wuaetinang
gRssTTl
MIBIATY
anavAg
UATNLN
HNAWNS
alags
ANUIALATTY
quUAIENT
ArazINy

NMETANN
faaudn
QRGIY)
YAULN
eI
1ATITANN

Thailand Alternative Energy Situation 2014

ANMNLTNLAY WAZANENINIEINAINURRIRINRASE
SOLAR RADIATION AND ENERGY POTENTIAL

AN LAY
(1NNZ3a / ASLNAT.TU)
ANNUAL RADIATION
(MJ / m day)

17.6
17.3

16.8
16.8
17.3
17.2
14.4
16.6
17.6
17.8
18.0
17.9
17.3
7.7
15.9
18.1
18.4
18.3
18.0

17.6

171
17.3
174
17.7
174
16.8
17.7
18.2
18.0
17.3
18.3
124
18.4
18.1
18.6
18.1
18.5
18.2
17.7

P NN RN UNALIULAZ TN AN

26

ANENTNTINGINY
(WuAU AR LY UAL)
ENERGY POTENTIAL

(ktoe)
510,421.90
110,513.24

9,336.72
4,363.58
4,382.04
2,828.10
4,283.88
1,994.86
5,635.13
9,981.90
6,654.61
3,689.88
4,874.59
4,400.98
9,274.58
6,969.22
13,630.75
5,079.70
13,232.72

211,313.40

10,920.25
4,813.65
15,334.09
10,230.62
11,410.06
6,665.43
4,383.08
5,777.90
3,967.03
18,748.70
12,118.28
7,5694.69
14,674.50
7,649.85
12,325.84
9,554.63
15,124.59
13,817.80
26,202.41

SOLAR ENERGY

PROVINCE

WHOLE KONGDOM
NORTHERN

CHAING RAI
PHAYAO
LAMPANG
LAMPHUN
CHAING MAI
MAE HONG SON
TAK
KAMPHAENG PHET
SUKHOTHAI
PHRAE

NAN

UTTARADIT
PHITSANULOK
PHICHIT
NAKHON SAWAN
UTHAI THANI
PHETCHABUN

NORTHEASTERN

LOEI

NONG BUA LAM PHU
UDON THANI

NONG KHAI

SAKON NAKHON
NAKHON PHANOM
MUKDAHAN
YASOTHON

AMNAT CHAROEN
UBON RATCHATHANI
SI SA KET

SURIN

BURI RAM

MAHA SARAKHAM
RIO ET

KALASIN

KHON KAEN
CHAIYAPHUM
NAKHON RATCHASIMA

Sources : DEDE
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MEUNAIUNALNUIesLsznAlnat me e

SOLAR ENERGY

TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2014 (CONTINUED)

NI

WITUAIATRLFEN
W
NN
yusnd
UATUEN
3w
AN
aszufin
o a
qunis
A3N
EILN
al

1813
ayn3Lannng
AxnIFIAT
upsLlgN

a9

al

neyawL3
9913
ANIAIATIN
W9

a0

1l3zaquATIUS
MAla

TUNS
ERATEN
grupsani
W90

n4im

nsedl

68
UATATETIN T
#nga
#9787

ana
fInnnTl
£2an
W4

ANMNTNLAY WAZANENINITINAINURAIRINAE
SOLAR RADIATION AND ENERGY POTENTIAL

AMNE LAY
(1NzaA | ATNLNAS. )
ANNUAL RADIATION
(MJ / m’.day)

17.8

17.7
18.6
18.4
18.4
18.5
18.3
18.1
17.7
17.2
17.8
17.6
17.9
18.1
16.3
17.0
13.4
18.1
18.0
18.4
18.5
18.2
177
18.0
18.6
18.4
19.0

17.6

16.7
156.8
17.3
171
18.2
17.2
17.4
17.7
17.8
16.9
171
18.6
17.5
17.9

a0 naiRNESUNALILLAZaYINTNAIY

27

ANENTNTINGINY
(WU AR LY UAL)
ENERGY POTENTIAL

(ktoe)

111,771.99

417793
8,068.47
1,289.68
3,752.49
7,478.07
1,610.18
3,943.53
938.66
2,291.89
2,314.58
2,222.85
5,149.95
7,059.12
7,799.72
6,084.06
2,375.26
5,020.16
5,961.98
1,6566.90
1,315.23
3,363.06
10,878.91
5,277.80
628.44
4,454.67
6,858.41

76,823.26

6,852.14
2,150.04
12,349.40
3,264.12
632.38
5,458.34
5,877.11
11,809.32
4,214.10
9,383.05
2,185.33
2,931.43
4,478.69
5,237.81

PROVINCE

CENTRAL

SARABURI

LOP BURI

SING BURI
CHAI'NAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SA KAEO
CHANTHABURI
TRAT

RAYONG

CHON BURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
PRACHUAP KHIRI KHAN

SOUTHERN

CHUMPHON
RANONG
SURAT THANI
PHANGNGA
PHUKET

KRABI

TRANG
NAKHON S| THAMMARAT
PHATTHALUNG
SONGKHLA
SATUN
PATTANI

YALA
NARATHIWAT

Sources : DEDE
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A15719159 INHINAIUEN FTWUNANNSIEAINIA T 2557
TABLE OF HYDRO POWER PLANTS BY PROVINCE IN 2014

. 4 o a MAIMSHAR
o o a FIUIULATRIMLUA a &
MAIMINARFIRHA o AARITIN
o a0yl (@ My
(bNNSIRE) Lunvﬁ'ﬁlé) (bNNZIARG)
QNI ULTIMATE OEE U TOTAL PROVINCE
CAPACITY AND. CAPACITY INSTALLED
(Mw) (No.*MW) CAPACITY
(mw)
saalsznd 3,500.10 WHOLE KONGDOM
NMNNINUASUAELITIUTA 0.80 BANGKOK METROPOLITAN REGION
nmganw BANGKOK
gonflguaneninananin’ 048 110.48 048 THE WATER DISTRIBUTIOB SYSTEM"
AT LADPRAO BRANCH OFFICE
nganwy BANGKOK
amilguaneniunasingn’” 0.32 110.32 0.32 THE WATER DISTRIBUTIOB SYSTEM"
AT LADPRAO BRANCH OFFICE
nawila 1,319.44 NORTHERN
Weesg CHAING RAI
Tsamsngeans” 0.22 140.22 022 DOI LANG"
ey’ 1.80 2°0.850 1.70 HUAI NAM KHUN"
Ve lotal CHAING MAI
Wanthueny 0.13 2°0.056 0.11 BAN YANG"
‘ 170.0125 0.01
Wauthugunans’ 0.20 20.09 0.20 BAN KHUN KLANG"
‘ 1%0.02 0.02
Hauwalin” 9.00 245 9.00 MAE NGAT"
wanuafamans” 3.20 216 3.20 MAE KUM LUANG"
el 0.20 2°0.1 0.20 BOKAEW"
e 4.60 2°2.165 433 MAE MAQ"
wauualanl” 136 210,68 136 MAE SAP'
Weuuma’ 1.00 2°0.409 0.82 MAE HAD"
WanualAu’ 0.25 20125 0.25 MAE TUN"
Wawheauiden” 1.00 2'0.33 0.66 HUAI MAE SOT"
Wauualing’” 2.00 142,00 2.00 MAE THOEI"
Wanusles” 1.00 1*1.00 1.00 MAE YA"
Wangudl” 0.10 110.09 0.09 KUN PAE"
el 2.00 240,965 193 MAE TIAN"
wauulla’ 1.00 1*0.875 0.88 MAI CHAI"
Thsnnsvinedc” 0.04 1:0.037 0.03 HUAI KHANG"
AN TAK
Wanupiing 779.20 682.2 493.20 BHUMIDOL"
1115 115.00
‘ 1171 171.00
wawdneezld’ 0.85 1%0.850 0.85 HUAI YAMO"
neien PHAYAQ
Wanaualng 0.86 110.86 0.86 HUAI MAE PHONG"
ﬁmg‘[aq PHITSANULOK
Wawiaiu’ 2.00 2°0515 1.03 NAM KHA MUN"
uNdasAau MAE HONG SON
Wauuldasdan’ 1.00 140.85 0.85 MAE HONG SON"
Wauudds e’ 125 20.625 125 MAE SARIENG"
Wauuldzi” 5.04 2252 5.04 MAE SA-NGA"
Weanusitg” 2.00 2'1.00 2.00 MAE PAI"
A LAMPANG
Wanfoaw" 0.40 20175 0.35 KEW LOM"
anshng UTTARADIT
SENE 500.00 44125 500.00 SIRIKIT
N : nanimu A unaUTULAzeYinEINANY Sources : DEDE
wingwg Il ndshaweén Note : "Small Hydro Power.
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TABLE OF HYDRO POWER PLANTS BY PROVINCE IN 2014 (CONTINUED)

HYDRO POWER PLANT

PROVINCE

. 4 o oa MAIMINAR
N o FIUIULATAIMLUA a &
maamfa‘w@ﬁg\aqm I (@9u * Lot
(bNNZINGR) Lunw'i’mﬁ) (suNZIRR)
QAR ULTIMATE - o; WS TOTAL
CAPACITY AND. CAPACITY INSTALLED
(Mw) (NoMW) CAPACITY
(mw)
manziuaandemiia 761.31
VUL
Wauguaia 25.20 3'8.4 25.20
fugl
Wauarnsn 40.00 220 40.00
Wawtherin' 110 141.06 1.06
eutienlznng 450 22.25 450
UASITRIN
Wausnzpes 500.00 2250 500.00
RudmszInGY 0.85 140850 0.85
e
el 5.30 1%5.30 5.30
Aeutingny” 6.40 2:3.2 6.40
ANAUAT,
Wautg 6.00 23 6.00
AUATITEN
{aufuss 36.00 342 36.00
Wauthnyn 136.00 434 136.00
NANRNY 1,102.32
MayauLs
AeurFuaIuns 720.00 3120 360.00
‘ 2180 360.00
Wawivown 39.00 21195 39.00
Wewadinaansal 300.00 3100 300.00
Wawthengsly” 0.10 10.1 0.10
AUNLE
AauRsans” 12.00 26.1 12.20
TeUWm
Aeudmezen 12.00 112 12,00
asLs
‘Aeuumianszay 19.00 119.0 19.00
dssuf
‘leutasnan’ 0.02 1%0.02 0.02
mala 316.30
M9
‘Aeupaesailaen” 2.00 20,591 118
gy
Aeuaedndus” 1.00 210479 0.96
gaugsanil
Aeusatszn 240.00 3*80 240.00
AR,
WaunnenaL” 0.68 2034 0.68
£1EAN
HaLN9A"9 72.00 324 72.00
Aeuthudun’ 1.30 1%1.275 1.28
USIENA
deulenihe’ 0.20 2:0.1 0.20

P NINANAS AL LAz BETIING T
wanew : Ifndsinaunadn

29

NORTHEASTERN

KHON KAEN
UBOL RATANA
CHAIYAPHUM
CHULABHORN
HUAI KUM1/
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

SRA KAEO
CHONG KLAM"

SOUTHERN

TRANG

KLONG LAM PLOK"
PHATTHALUNG

HUAI LAM SIN1/
SURAT THANI

RAJJAPRABHA
SATUN

KLONG DU SON"
YALA

BANG LANG

BAN SANTI"
NARATHIWAT

AIKAPOA"

Sources : DEDE

Note : "Small Hydro Power.



Thailand Alternative Energy Situation 2014

[%
v

AN NANENIWNRNUANTINTIANFIL - LQEEI‘VN
TABLE OF THAILAND WIND POWER CLASSES

e NN MU NTINTNANAL - LRRENa]
-~ THAILAND WIND POWER CLASSES ELEVATION

1.1 12 13 14 20 30 40 50 60 7.0

100, WA 0 28 36 40 44 51 56 60 64 70 94 10m m/s
TRA/ANINNAT 0 25 50 75 100 150 200 250 300 400 1,000 W/m?
30W.  WAIAui 0 33 441 47 52 59 65 70 74 82 11.0 30m m/s
TRA/FNINNAT 0 40 80 120 160 240 320 400 480 640 1,600 W/m?
504, A3 0 36 44 51 56 64 70 75 80 88 119 50m ms
TRR/FNINNAT 0 50 100 150 200 300 400 500 600 800 2,000 W/m?

flan NENARNUINGSUNAUNULAZERTN NG Y Sources : DEDE

unuruiianveaszinAlnufiszduaugs 90 wes
Wind resource map of Thailand at 90 meters above the ground
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TABLE OF ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2014

wuag

Funslszine
-
mAwila

e
Wi
an
N
dealun
RN
AN
MU
gl
ung

1
ATARd
fivaylan
Hans
UPASEIIIA
gitieil
wasysl

MARzIuaanasuila

At
wasingg
f03571)
MUBIANE
flanl
anauns
UATIAL
HNAMS
elains
ANUNA1a30Y
fUATIIE]
ARazin
giwng
e
WasAK
Saidn
nawg
Ta%UNY
el
upssIRIN

<
N

WUAULALLLYINUNN WAL

faslsey
INDUSTRIAL SUGARCANE

aaauazly
TOP,
TRASHIER

8,832.54

2,292.11

8.05
591.18
228.06

0.89

72.65
103.39
58.60
599.78
301.00
326.25

3,761.82

188.96
191.56
556.07
35.31
2.02
55.39
1.37
162.94
30.67
271.20
12.28
17.06
174.06
176.18
128.84
90.41
344.40
525.60
484.97
566.53

mnaag
BAGASSE

6,116.75

1,687.34

1.56

0.00

5.58
409.40
167.94

0.62

50.31
71.60
40.58
415.36
208.45
225.94

2,605.15

130.86
132.66
385.09
24.45
140
38.36
0.95
105.92
21.24
18.84
8.50
11.81
120.54
122.01
89.23
62.61
238.50
363.99
335.85
392.34

41
RICE

wnay
PADDY
HUSK

2,838.97
970.85

89.90
33.52
19.25
6.45
33.55
6.09
11.44
114.04
81.28
16.59
9.80
47.87
16.72
134.15
164.78
4145
54.97

1,040.82

10.84
18.58
49.90
16.98
10.86
51.15
40.93
13.50
40.16
24.49
106.00
82.75
85.92
72.68
65.76
92.31
53.92
67.88
44.22
92.99

hedna
STRAW

14,325.89
4,898.97

453.62
169.16
97.16
32.54
169.28
30.75
57.74
575.44
410.13
78.66
49.46
241.55
588.96
676.91
781.02
209.18
27741

5,252.12

54.70

93.76
251.78

85.70

54.79
258.11
206.54

68.14
202.66
123.57
529.86
417.56
433.55
366.77
331.84
465.82
272.11
342.51
223.11
469.24

D) & oo
dalwaLagedad

MAIZE

ey gan Ty
STALK TOP
LEAVES

1,624.10
1,111.94

106.95
69.99
34.14
19.79
42.70
16.58

152.19
170
13.72
65.62

167.99
40.09
59.35

3.43
54.60
23.62

230.48

355.22

170.14
6.90
1.88
0.17

2.65
25.51
145.21

Audlznad

CASSAVA

43
4lwa
COB
MAIZE

AAY
STALK

360.67  1,340.55

246.93  299.20

23.75
16.54
7.58
4.40
9.48
3.46
33.80
2.60
3.05
14.57
37.31
8.90
13.18
0.76
1212
5.25
51.18

9.01
1.19
3.58
0.61
0.28

21.24
14.21
8.36
2.49
0.14
3.73
24.09
3.42
55.18
22.00
29.67

7889  690.57

37.78
1.53
0.42
0.04

46.03
9.24
37.90
2.30
1.38
16.82
6.69
21.33
12.62
7.80
60.98
22.12
7.58
36.48
12.86
5.73
29.98
25.17
70.12
257.94

0.59
5.67
32.25

F1InUAIHFNANIINEAT LAZNINTRIUNANIUNAUNULALRLINENAIT

W
ROOT

1,041.81
232.52

7.00
0.93
2.78
0.47
0.22

16.50
88.76
6.50
1.93
0.11
2.90
18.72
2.65
42.89
17.10
23.06

536.67

35.77
7.18
29.46
1.78
1.08
12.29
5.20
16.58
9.73
6.06
47.39
17.19
5.89
28.35
9.99
4.45
23.30
20.03
54.49
200.46

maly
v

HASMU
FROND

1,023.96

2.58

haavisiy
OIL PALM

lathan
FIBER

1,097.63
2.18

0.44
0.14

0.02
0.01

0.08
0.29
0.12
0.00
0.01
0.07
0.40
0.01
0.04
0.23
0.32

7.60

nea
SHELL

1,179.08
2.34

0.47
0.16

0.02
0.01

0.09
0.31
0.12
0.00
0.01
0.07
0.43
0.01
0.05
0.25
0.34

8.16

1.26
0.07
0.39
0.97
0.89
0.27
0.16
0.11
0.10
0.40
191
0.42
0.10
0.29
0.00
0.07
0.08
0.02
0.05
0.60

fdse the
GROUNDNUTS  COTTON

NS
COCONUTS
iy du
Nz
FROND, EMPTY
BUNCHES

AAY
COTTON
STALK

wdan
GROUNDNUTS
SHELL

wdan
wazmu
HUSK

neang
EMPTY

nean
SHELL

103845 107.77 221,69 207.70 2.28

2.08 1.03 2.10 1.99 1.23

e
SOYBEANS

aeu gaa Ty
dan
STALK, LEAVES,
SHELL

23.39
18.13

2.79
0.03
1.39
0.00
149
7.66
0.95
0.02
142
1.28
0.98
0.06
0.02
0.00
0.00
0.00
0.04

5.26

d1avhe
SORGHUM

v Ay
SORGHUM
LEAVES,

STEM

anulsd
CHAR
COAL

2080  897.21

16.01 22.26

10.05
3.57
0.28
0.08
0.43
0.01
0.17
1.5
0.48
0.20
1.41
0.27
1.79
0.05
0.19
0.74

5.73 0.99

- 120.46

1.11
1.60
11.54
7.28
26.64
6.38
7.75
6.01
2.09
113
12.36
1.74
3.18
6.36
0.11
113
343
2.23
1.66
0.73

HNN9
PARA RUBBER

ito
FUEL
WOO0D

4477
10.28

4.64
1.65
0.13
0.04
0.20
0.00
0.08
0.72
0.22
0.09
0.65
0.12
0.83
0.02
0.09
0.34
0.46

55.69

5.14
0.74
5.33
3.37
12.32
2.95
3.58
2.78
0.97
0.52
5.71
3.58
147
2.94
0.05
0.52
1.58
1.03
0.77
0.34

wenlal
FROND

AND
LEAVES

133.94

3.31

fuilzan
PINEAPPLE
#aR9N

iy TOTAL

dutlesn
STALK

426.08 4332829

8145 1181041

6.68
0.00
16.78

718.29
297.99
186.52
64.51
258.24
63.63
310.21
1,911.23
911.87
182.16
268.50
478.66
1,028.92
920.73
2,127.68
852.16
1,229.11

5.19 1268  14,573.57

0.48
0.07
0.50
0.31
1.15
0.28
0.33
0.26
0.09
0.05
0.53
0.33
0.14
0.27
0.00
0.05
0.15
0.10
0.07
0.03

0.64 700.77
464.58
1,333.86
185.68
119.00
442.78
277.26
388.92
320.95
211.30
794.34
584.59
833.85
814.35
638.94
723.70
968.60
1,366.25
1,254.09
2,160.76

6.56

unit : ktoe

PROVINCE

WHOLE KONGDOM

NORTHERN

CHAING RAI
PHAYAO
LAMPANG
LAMPHUN
CHAING MAI
MAE HONG SON
TAK
KAMPHAENG PHET
SUKHOTHAI
PHRAE

NAN

UTTARADIT
PHITSANULOK
PHICHIT
NAKHON SAWAN
UTHAI THANI
PHETCHABUN

NORTHEASTERN

LOEI

NONG BUA LAM PHU
UDON THANI

NONG KHAI

NONG KHAI

SAKON NAKHON
NAKHON PHANOM
MUKDAHAN
YASOTHON

AMNAT CHAROEN
UBON RATCHATHANI
SISAKET

SURIN

BURIRAM

MAHA SARAKHAM
RIO ET

KALASIN

KHON KAEN
CHAIYAPHUM
NAKHON RATCHASIMA

Sources : Office of Agricultural Economics and DEDE.
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TABLE OF ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2014 (CONTINUED)

e - WUAULRELNENSURL unit : ktoe

MANAN

WizuAATRE5EN
i
ngMH
Unugnil
uATMIEN
Uanf
asiiams
giszurio
unyfs

AnA

TG

0
danstanms
AynsanAT
upsgy
N
1
AHNIAATIN
s
UsauAtiug

malk

TN
520489
9 a
gy ianil
#4
[
QiR
a
needl
I
WPIA3EITNIT
1inge
A8
ana
¢ a
tlaan
£YAN
14318074

N1 : AINOMATHRIANIINEAT LASNINTNL AT UNALNILATE NG

v
faalsenu

INDUSTRIAL SUGARCANE

gaauazly
TOP,
TRASHIER

2,778.61

120.61
590.69
13.71
138.73
541.06
18.96

17.09
23.16
260.88
4.56

1.68
109.01

75.14
637.81
147.53

31.80
46.19

mneas
BAGASSE

1,924.26

83.52
409.07
9.50
96.07
374.70
13.13

11.83
16.04
180.67
3.16

147
75.49

Y]
RICE
WnAL

PADDY
HUSK

778.79

30.38
4377
30.55
72.10
12615
32.52
85.60
12.20
11.96
3747
30.44
22.12
62.35
20.43
0.70
0.71
0.87
5.16
3.68
1.39
46.62
33.36
32.79
0.47
32.64
3.66

48.51

0.25
0.02
0.43
0.04
0.00
0.12
0.37
17.39
7.91
1617
0.92
3.35
113
141

whedna
STRAW

3,930.02

163.30
220.88
164.18
363.80
631.53
164.11
431.96
61.58
60.37
187.57
163.60
111.64
314.61
103.11
3.52
3.61
4.41
26.05
18.59
7.02
235.23
168.33
166.48
2.38
164.69
18.47

244.78

1.27
0.11
217
0.19
0.01
0.61
1.86
87.78
39.89
76.54
4.63
16.90
5.69
713

maly
v

HASMU
FROND

81.28

119
0.41

1.37
0.48

1.67
21.80

932.61

191.76
19.54
254.20
41.48
0.31
274.29
37.67
76.59
4.10
3.55
20.67
2.45
0.52
548

hauisiy
OIL PALM

lethay

FIBER

84.23

1.01
0.35

1.48
0.52

1.79
23.45

1,003.60

206.36
21.03
273.55
4463
0.34
295.16
40.54
82.41
441
3.82
22.25
2.64
0.56
5.90

nean
SHELL

90.50

1.08
0.38

1.59
0.56

1.93
25.20

1,078.09

221.67
22.59
293.85
47.95
0.36
317.07
4356
88.53
4.74
4.10
23.90
2.83
0.61
6.34

Al
SHELL

49.45

0.16

0.08
0.06

0.11
0.09

0.07
0.12
0.06
0.58

0.06
0.40
0.45
10.14
0.23
0.22
0.26
0.09
0.89
3.36
0.68
31.34

56.71

20.71
0.29
12.92
0.81
0.81
0.78
0.67
8.82
0.44
0.73
0.19
5.28
0.63
3.63

WENdN
COCONUTS
fou lu 4w
neane
FROND, EMPTY
BUNCHES

waan
wazmu
HUSK

101.72

0.33

0.17
0.13

0.22
0.19

0.14
0.25
0.13
1.20

0.13
0.83
0.92
20.85
0.47
0.46
0.53
0.19
1.84
6.91
1.40
64.43

116.64

42.57
0.59
26.56
1.67
1.67
1.60
1.38
18.13
0.90
1.64
0.40
10.86
1.30
147

95.30

0.31

0.16
0.12

0.20
0.18

0.13
0.23
0.12
113

0.12
0.78
0.86
19.54
0.44
0.43
0.49
0.18
1.72
6.48
1.31
60.37

109.25

39.89
0.56
24.88
1.56
1.56
1.50
1.30
16.99
0.84
140
0.37
10.18
122
7.00

anulal
CHAR
COAL

102.24

0.02
0.02

5.00
0.53

0.39
4.68

652.25

29.81
10.13
11817
34.57
3.98
30.69
69.22
89.24
34.83
99.65
17.48
14.74
57.80
41.94

16.27

0.00
0.00

0.22
0.02

0.02
0.20

28.14

1.29
0.44
5.10
149
0.17
1.32
2.99
3.85
1.50
4.30
0.75
0.64
2.49
1.81

#anTIN
TOTAL

11,315.80

454.64
1,390.78
207.95
688.28
1,699.38
228.72
518.09
74.24
72.33
238.13
186.16
213.76
531.05
709.94
162.51
97.89
221.04
535.64
23.41
9.52
410.30
1,358.34
477.04
19.60
284.68
506.38

5,628.48

978.49
101.39
1,342.91
237.76
11.96
1,221.16
280.23
622.29
125.06
275.38
123.30
81.38
107.83
119.34

PROVINCE

CENTRAL

SARABURI

LOP BURI
SINGBURI
CHAINAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SA KAEO
CHANTHABURI
TRAT

RAYONG
CHONBURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
PRACHUAP KHIRI KHAN

SOUTHERN

CHUMPHON
RANONG
SURAT THANI
PHANGNGA
PHUKET

KRABI

TRANG
NAKHON SI THAMMARAT
PHATTHALUNG
SONGKHLA
SATUN
PATTANI

YALA
NARATHIWAT

Sources : Office of Agricultural Economics and DEDE.
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TABLE OF QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL
BY PROVINCE IN 2014

yadm" iRegasmngsa’
ANIMAL WASTE" INDUSTRIAL WASTE WATER?
P B (5) 3 ﬁ'gﬂn:m%a:m;qq:ua ﬂ?ujm 5 ﬁ'gﬂn:m%ﬁ:mi}q:ug PROVINCE
e (WUAY WNELYNUINUAL) (aNUNANLNAS) (WUAY INELYNUINUAL)
ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (m) (ktoe)
‘a"JNV‘T/\iﬂ‘a‘:LVIFI 11,855,443 266.95 1,159,985,379 597.12 WHOLE KONGDOM
MmAwmila 2,106,219 48.28 109,616,285 53.67 NORTHERN
{Tenaa 121,004 2.82 1,382,460 0.69 CHAING RAI
WELE 42,853 0.92 - - PHAYAO
a1 96,490 2.04 2,004,545 1.00 LAMPANG
A 178,128 3.98 - - LAMPHUN
Fereluad 717,854 16.56 24,994,581 11.36 CHAING MAI
ualdnsgan 50,804 1.07 - - MAE HONG SON
AN 148,589 3.34 10,693,527 5.35 TAK
AUNILNTS 191,905 4.82 45,722,000 22.86 KAMPHAENG PHET
qlavie 66,427 1.47 - - SUKHOTHAI
UNg 51,293 1.15 - - PHRAE
i 54,619 1.19 - - NAN
@mﬁmﬁ 67,091 1.56 848,100 0.42 UTTARADIT
fwnglan 74,613 1.77 - - PHITSANULOK
Wapg 27,706 0.64 - - PHICHIT
UATANIIA 112,950 2.75 16,035,363 8.02 NAKHON SAWAN
‘qﬁﬂﬁﬁﬁ 49,722 1.02 7,935,709 3.97 UTHAI THANI
LW‘Hiy?ﬂi 54,171 1.18 - - PHETCHABUN
MARzIUAANIALLALS 4,217,915 89.44 500,045,957 255.21 NORTHEASTERN
Lagl 87,898 1.57 30,000,000 15.00 LOEI
uumﬁf;ﬁﬁq 38,955 0.88 6,000,000 3.00 NONG BUA LAM PHU
gmIsnTl 198,472 4.54 11,649,151 5.83 UDON THANI
NUBIAY 45,544 0.98 - - NONG KHAI
ANAUAT 253,950 5.27 - - SAKON NAKHON
UATNUN 164,283 3.44 - - NAKHON PHANOM
AT 61,429 1.28 7,290,000 3.65 MUKDAHAN
#lag9 98,962 2.08 - - YASOTHON
funaLasny 100,698 211 - - AMNAT CHAROEN
qUATTENT 331,767 6.86 20,992,909 10.50 UBON RATCHATHANI
ATAUINT 314,666 6.46 12,227,636 8.61 SI SAKET
ghung 398,545 8.48 575,000 0.29 SURIN
135ue 394,874 8.88 7,455,000 3.73 BURI RAM
fan 40,742 0.85 - - NONG BUA LAM PHU
4U1413AN 176,346 3.68 6,700,000 6.04 MAHA SARAKHAM
Snafn 253,455 5.31 16,735,636 8.37 RIO ET
nANG 105,422 2.26 58,047,545 29.02 KALASIN
YRULNU 236,465 4.81 44,544,308 22.27 KHON KAEN
feni 166,510 3.88 37,163,869 18.58 CHAIYAPHUM
UATINTRNN 748,932 15.82 240,664,903 120.33 NAKHON RATCHASIMA
fan NINAILIANNANT NINHRINNATNUNAUNULAZRLSNENAN I waznsnUlAdnd Sourse 1 Pollution Control Department, DEDE
. . Department of Livestock Development.
winewn 1/ ldsashi@eanifuaednd Note : 1/ Excluding animal farm waste water.
2/ feyaetszudnanisuliuyys 2/ Data has not yet revised.
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BY PROVINCE IN 2014 (CONTINUED)

WITUATATRE5EN
WL
NPNNLMIUAT
a1l
UAIUIEN
U3aus
AN
aszuiin
o a
Aunys
A97A
EETEN

a
T
aynstsnis
AyNIaAT
uATLlgH

* a

NYauLE
91113
AXNIAIATIN
W93
szanupidus

aAla

TUNS
FRAT
goensanil
Waan
46,

a
N3zl
5
UATATEIININ
LGN
AN
ana
Il
e
14315274

s (1/
AR
U

ANIMAL WASTE"

YT (Au)
QUANTITY
(ton)

4,376,971

483,995
340,129
22,811
66,009
213,905
35,732
24,896
2,616
3,622
8,945
45,308
122,569
157,206
198,928
47,087
13,933
58,173
351,670
639

432
259,242
486,407
979,640
1,135
185,662
266,380

1,154,338

50,267
11,679
89,012
45,183
115,361
31,859
64,948
240,302
215,589
131,400
24,806
46,281
34,686
52,965

ﬁl’nﬂmwﬁqwﬁ;\mu
(WUAY gL NuAY)
ENERGY POTENTIAL
(ktoe)

102.16

10.33
7.49
0.59
147
4.97
0.87
0.59
0.05
0.07
0.19
1.06
3.14
4.05
421
1.16
0.36
1.48
9.19
0.01
0.01
5.96

11.06

24.26
0.03
3.95
5.61

27.07

1.19
0.29
2.10
1.14
2.97
0.74
1.47
5.70
5.20
2.93
0.54
0.95
0.75
1.10

iiAganaunssn’
INDUSTRIAL WASTE WATER?
U ANEANNLTINAINY
(Qnuﬁﬁﬁumi) (WuAY AU NuRL)
QUANTITY ENERGY POTENTIAL

(m’) (ktoe)
421,774,409 223.96
16,754,181 8.38
24,686,923 12.34
6,270,000 3.14
28,970,000 14.49
11,304,545 5.65
2,004,545 1.00
1,923,491 0.96
6,487,535 3.24
11,806,364 5.90
65,112,728 32.56
17,714,400 8.86
31,306,183 15.65
33,122,107 16.86
22,350,590 1418
1,930,805 0.97
12,593,592 6.30
34,302,400 17.15
63,164,417 39.58
22,574,903 11.29
7,394,700 5.47
128,548,728 64.28
25,177,135 12.59
4,025,455 2.01
43,123,844 21.56
6,414,545 3.21
32,043,963 16.02
8,004,896 4.00
5,003,345 2.50
165,000 0.08
1,200,000 0.60
3,390,545 1.70

A NIMALANNATY NINTENIINAN N ALNULAZEUTNENAN W waznInyadnd

NG

BIOGAS

PSanauyadnd / ddegaavngsy wazAnEMWEINAINUAINMEEINTN SuUNAIN 18R T 2557 (sa)
OF QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL

PROVINCE

CENTRAL

SARABURI

LOP BURI

SING BURI
CHAI'NAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SA KAEO
CHANTHABURI
TRAT

RAYONG

CHON BURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
PRACHUAP KHIRI KHAN

SOUTHERN

CHUMPHON
RANONG
SURAT THANI
PHANGNGA
PHUKET

KRABI

TRANG
NAKHON SI THAMMARAT
PHATTHALUNG
SONGKHLA
SATUN
PATTANI

YALA
NARATHIWAT

Sourse :  Pollution Control Department, DEDE

Department of Livestock Development.

1/ Tedsansin@eannyhfuaeadnd

2/ feysegszudnanisuliuyye

34

Note : 1/ Excluding animal farm waste water.

2/ Data has not yet revised.
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ATNUTNIUALLTNTU WASANENIWTINAINULEE ATUUNAINTILANIR T 2557
TABLE OF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2014

AW

g9un9lszind

a
NALKRUD

Ferese
WeAEn
N
Ay
GHNH
NG
AN
AUNILNES
gl

UNg

YU
gATARG
Hwaylan
Wapg
UATAIIIA
giitisnil
iwsysal

MARLIUARNLALLNLR

4t
IGNIERRE
gm98l
LNGRE
ANAUAT
WATLN
HNAWS
alags
ANUNAIATTY
gUATTENT
ATdzINy
giuns
flan
135ue
WINANTATN
Foaon
RGIT)
PRURAY
feni
WATTIANN

NG

1/ NINALIANNAL

B QLI EES G 1T
(1)
MUNICIPAL SOLID
WASTE"
(ton)

26,171,361
4,339,231

413,625
175,057
307,629
141,051
619,757

76,924
245142
259,756
210,195
159,844
163,911
170,630
316,605
197,986
404,318
115,501
361,301

7,034,159

210,601
175,717
592,136
181,823
393,370
234,072

65,685

89,542

99,192
433,799
496,490
476,096
124,595
566,988
326,130

333,300
349,172
667,692
391,308
826,451

&KX o dld v !
2/ 0" MUNEINARLAINHA1aLNI1 0.005

ANEATWLTINAI U
ENERGY POTENTIALY

agzienlud

(WUAULAE LN NUAY)

COMBUSTION WASTE
(ktoe)

6,364.34
1,252.54

119.40
50.53
88.80
40.72

178.90
22.20
70.76
74.98
60.67
46.14
47.31
49.25
91.39
57.15

116.71
33.34

104.29

1,741.49

52.14
43.50
146.60
45.01
97.39
57.95
16.26
2217
24.56
107.40
122.92
117.87
30.85
140.37
80.74

82.52
86.45
165.30
96.88
204.61

35

(Wusutgindsium)
LANDFILL WASTE (ktoe)

Note :

agzanay

0.76
0.13

0.01
0.01
0.01
0.00
0.02
0.00
0.01
0.01
0.01
0.00
0.01
0.00
0.01
0.01
0.01
0.00
0.01

0.21

0.01
0.01
0.02
0.01
0.01
0.01
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.02
0.01

0.01
0.01
0.02
0.01
0.02

PROVINCE

WHOLE KONGDOM
NORTHERN

CHAING RAI
PHAYAO
LAMPANG
LAMPHUN
CHAING MAI
MAE HONG SON
TAK
KAMPHAENG PHET
SUKHOTHAI
PHRAE

NAN

UTTARADIT
PHITSANULOK
PHICHIT
NAKHON SAWAN
UTHAI THANI
PHETCHABUN

NORTHEASTERN

LOEI

NONG BUA LAM PHU
UDON THANI

NONG KHAI

SAKON NAKHON
NAKHON PHANOM
MUKDAHAN
YASOTHON

AMNAT CHAROEN
UBON RATCHATHANI
SI SA KET

SURIN

BURI RAM

BURI RAM

MAHA SARAKHAM

RIO ET
KALASIN
KHON KAEN
CHAIYAPHUM

NAKHON RATCHASIMA

1/ Pollution Control Department.

2/ Data shown as “0” means figure is less than 0.005.

MSW
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ATNUTNUULLTNTU WASANENIWTINRINULEE INWUNATNTILAINIR T 2557 (sim)

Thailand Alternative Energy Situation 2014

TABLEOF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2014

AW

WITUAIATRYEEN
W
NN
yusnd
wATIEN
snaus
TN
aszuio
o al
Aunis
A9M
ERILN

a
1813
aynstlsnng
daynIaag
IGEIEH

» a

QUL
113
AXNTAIATIN
W53
szaauAsdug

nala

TUNS
EFATGN
goug) o1l
SNl
niim

o
naxdl
2ES
UAATEIININ
Q4
29287
ana
Ml
e
1315974

vanewn 1/ nINAILANNATE

I EE TGS £ TR

(51)

MUNICIPAL SOLID

WASTE"
(ton)

11,387,992

227,875
290,174
80,743
131,791
315,437
102,228
414,357
590,165
3,942,000
542,275
91,958
169,665
305,066
191,534
215,450
89,475
315,990
875,191
739,231
324,635
354,477
291,157
306,756
80,741
193,669
215,963

3,409,978

135,083

71,587
387,220
116,417
260,420
201,244
261,358
395,945
189,099
585,451
109,744
197,591
268,553
230,266

=KX o dlﬂ v !
2/ 0" MUNENNARLAINHANUAENI1 0.005

AN WLTINRI Y

ENERGY POTENTIALY

gL ng

(WUABARLLYINENUAL)

COMBUSTION WASTE

(ktoe)
2,513.91

59.57
75.86
21.11
34.45
82.46
26.72
108.32
102.43
684.19
141.76
24.04
41.74
79.75
50.07
56.32
23.39
82.61
228.79
128.30
84.87
92.67
76.11
80.19
21.11
50.63
56.45

856.40

35.08
18.59
100.57
30.24
38.38
52.27
67.88
102.84
49.11
1562.06
28.50
51.32
69.75
59.81

36

0.32

0.01
0.01
0.00
0.00
0.01
0.00
0.00
0.02
0.1
0.02
0.00
0.00
0.01
0.01
0.01
0.00
0.01
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.01
0.01

0.10

0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.01
0.01
0.02
0.00
0.01
0.01
0.01

agzdenay
(WUALARLLYINENUAL)
LANDFILL WASTE (ktoe)

PROVINCE

CENTRAL

SARABURI

LOP BURI

SING BURI
CHAI'NAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SA KAEO
CHANTHABURI
TRAT

RAYONG

CHON BURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
PRACHUAP KHIRI KHAN

SOUTHERN

CHUMPHON
RANONG
SURAT THANI
PHANGNGA
PHUKET

KRABI

TRANG
NAKHON S| THAMMARAT
PHATTHALUNG
SONGKHLA
SATUN
PATTANI

YALA
NARATHIWAT

Note : 1/ Pollution Control Department.

MSW

2/ Data shown as “0” means figure is less than 0.005.
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ANSINANLATNWETINAINUINNERLNAITININURIUAT ANWNAINGILAINIA 1| 2557
TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2014

it NN Nudlenag mmiana
OlIL PALM COCONUTS CASSAVA MOLASSES
. o oo 5 1aMuaA 1aMueA .
B o g ANEMW  WNUNENSIAL AN Y, 5 Y, AnenIn
R AP TR Y - ivatanld AnEnw athanld 9
F YT donaeny ety @enasny G & a - G & a LAY
L. wathanldiy o o 4 A e o Wwdamas sy ugamas e
A9UIN Faua () i mégﬁ?)(;u) A (udns)  (Ruguidien  (&huAns) ta PROVINCE
CRUDE PALM E‘:;ﬁ‘a’"ﬁ) SOOI L :::?:;"J) ETHANOL  whihdudy)  ETHANOL :TTT?ET)
OIL POTENTIAL POTENTIAL ENERGY POTENTIAL
FOR ENERGY ENERGY POTENTIAL ENERGY FORENERGY  POTENTIAL  FOR ENERGY 2
PURPOSE (o) POTENTIAL  FORENERGY  POTENTIAL SURPOSE oe) SURPOSE POTENTIAL
(ktoe) PURPOSE (ton) (ktoe) (ktoe)
(ML) (ML.)
soualszine 710,810.20 665.49 45551.00 4049 1,924.38 954.17 51091 253.32 WHOLE KONGDOM
mAwmia 1417.02 134 43345 0.39 42948 212.95 85.59 42.44 NORTHERN
e 283.96 0.27 - - 12.93 6.41 - - CHAING RAI
wewen 93.86 0.09 - - 171 0.85 - - PHAYAO
anha - - - 5.14 2.55 840 417 LAMPANG
i 14.16 0.01 - - 0.87 043 - - LAMPHUN
eyl 483 0.00 - - 0.40 0.20 - - CHAING MAI
uigasdeu - - - 0.00 0.00 - - MAE HONG SON
AN 5247 0.05 156.90 0.14 3049 15.12 - - TAK
MU 180.25 0.18 - 163.95 8129 945 469 KAMPHAENG PHET
gl 74.87 0.07 - - 12.00 5.95 - - SUKHOTHAI
s 119 0.00 - - 357 177 - - PHRAE
i 5.74 0.01 - - 0.20 0.10 - - NAN
8msAAT 4520 0.04 - - 535 265 10.06 499 UTTARADIT
firoylan 26190 0.25 72.25 0.06 34,58 17.14 405 2,01 PHITSANULOK
Wams 586 0.01 8.21 0.02 490 243 - - PHICHIT
UATATIA 2.77 0.03 7843 0.07 79.22 39.28 2231 11.06 NAKHON SAWAN
il 150,02 0.14 - - 31.58 15,66 19.13 948 UTHAI THANI
w0l 204.94 0.19 117.66 0.10 4259 2112 1219 6.04 PHETCHABUN
MARzIuRaNALile 4,926.63 461 254,64 0.22 991.35 49154 202.72 145.13 NORTHEASTERN
13 758.20 0.71 510 0.00 66.07 32.76 - - LOEI
wiestngg 4099 0.04 - - 13.26 6.58 247 1.14 NONG BUA LAM PHU
90381l 235.75 0.22 5.05 0.00 54.41 26.98 112.72 55.89 UDON THANI
ABIANe 586.46 0.55 6.81 0.01 3.30 163 - - NONG KHAI
flanmt 53472 0.50 - - 199 0.99 - - BUNGKAN
AnauA3 16213 0.15 433 0.00 2.71 11.26 - - SAKON NAKHON
UATHUL 98.18 0.09 167 0.00 9,61 476 - - NAKHON PHANOM
4NATN3 67.25 0.06 397 0.00 30.63 15.18 12.14 6.02 MUKDAHAN
gldgs 63.10 0.06 428 0.00 17.97 8.91 - - YASOTHON
AWRIAETY 24024 0.22 - - 11.19 555 - - AMNAT CHAROEN
AUATYIEN] 115222 1.08 20.70 0.02 8755 4341 - - UBON RATCHATHANI
FRdin 253.15 0.24 50.06 0.04 31.75 15.74 - - SISAKET
gauns 57.70 0.05 50.74 0.06 10.88 539 5.19 258 SURIN
i 177.82 0.17 334 0.00 52.38 2597 10.05 498 BURI RAM
WnNAIANY 0.00 0.00 19.35 0.02 18.46 9.15 248 123 MAHA SARAKHAM
5agign 43,66 0.04 1533 0.01 8.2 408 - - RIOET
ndug 48.09 0.05 17,68 0.02 43,04 21.34 17.37 8,61 KALASIN
YA 10.57 0.01 943 0.01 37.00 18.35 22.52 147 KHON KAEN
funi 32.57 0.03 10.87 0.01 100.66 4991 4195 20.80 CHAIYAPHUM
UAIITAN 363.83 0.34 25.93 0.02 37029 183.60 4583 273 NAKHON RATCHASIMA
P 1 NEUNBNINATUNAUNULAZBUTNINAN I Source : DEDE.
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ANSINANENWLTINRITUANNLTRLWNRITINTNURINAT ATWUNATNGIRIUIA 1] 2557 (A])
TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2014 (CONTINUED)

IR

MAMRN

13ZUATATREISEN
T
ngawm
ywsnil
UATIEN
Unaug
AN
ggzufhn
v a
S
A0
e

a
1017
gansLiannng
CVETH
upsLlsH

a a
LTI
BT
ANNIAGATIN
a3

o

1szauATiug
Al

i
31409
gy fnil
#9
Qiin

al
nsdl
A%
UASATEIINIY
g
#9187
a9a
Il
8237
UNENGE

thintiaiy
OIL PALM
e AN
yaluthanAy o
E YT WHanasY
iashan ity oo
g a e (WU
\TRuNAs (AY) e
CRUDE PALM u?w"uﬁu)
OIL POTENTIAL
ENERGY
AL POTENTIAL
PURPOSE (ton) (koe)
54,549.09 51.07
653.94 0.61
226.60 0.21
1.71 0.00
75.78 0.07
2,015.02 1.89
232.34 0.22
703.74 0.66
1,751.52 1.64
2,226.38 2.08
2,031.05 1.90
7,555.48 7.07
3,279.91 3.07
16,151.98 15.12
956.37 0.90
336.55 0.32
1,161.60 1.09
15,189.12 14.22
649,917.46 608.47
133,634.48 125.11
13,618.55 12.75
177,146.19 165.85
28,904.04 27.06
218.64 0.20
191,144.27 178.95
26,251.57 24.58
53,370.71 49,97
2,858.20 2.68
2,472.20 2.31
14,406.48 13.49
1,707.52 1.60
365.43 0.34
3,819.18 358

N NINABL AN IUNAUNULAZEYTNINAN I

WS
COCONUTS
shiewsdy Ao
wgdanldidy  Bondeny
LTRLNRY (Al) (WUAY
CRUDE g
COCONUTOIL  wiaiufiu)
POTENTIAL ENERGY
FOR ENERGY POTENTIAL
PURPOSE (ton) (ktoe)
20,901.19 18.59
67.11 0.06
34.82 0.03
2575 0.02
4451 0.04
39.15 0.03
2819 0.03
51.32 0.05
2647 0.02
247.05 0.22
26.38 0.02
170.97 0.15
189.46 017
4,284.63 3.81
96.47 0.09
94.75 0.08
108.15 0.10
39.46 0.04
377.97 0.34
142047 1.26
287.64 0.26
13,240.47 177
23,961.72 2129
8,748.61 .
12217 0.12
5457.10 4.85
34324 0.31
342.34 0.30
329.62 0.29
284.57 0.25
3,725.36 3.31
184.90 0.17
307.71 0.27
81.99 0.07
2,231.97 1.98
267.39 0.24
1,534.75 1.36

38

Audlzvag
CASSAVA
12NUeA
Wiathanld fnenn
@) a 19
Sudands sy
(ufns) (g iy
ETHANOL  inuaiuhv)
POTENTIAL ENERGY
FOR ENERGY  POTENTIAL
PURPOSE (ktoe)
(ML)
503.55 249.68
7.39 3.66
49.19 24.39
13.07 6.48
1.11 3.85
3197 15.85
64.09 3178
79.06 39.20
51.22 25.40
12.04 597
74.25 36.82
98.08 48.63
15.03 745
0.22 0.1
0.17 0.09

LIQUID BIOFUELS

mnﬁyﬂmﬁ
MOLASSES
ANUaAR o
Wathanld e
& 4 a MNNANY
Wuiaiwaa v w
g (Mot PROVINCE
ETHANOL E:?Iz"a"’])
POTENTAL [ o
FORENERGY o yrenmiaL
PURPOSE ]
(ML)
13261 6575 CENTRAL
765 379 SARABURI
405 201 LOPBURI
401 199 SINGBURI
. - CHAINAT
2901 1439 SUPHANBURI
. - ANGTHONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
- CHACHOENGSAO
924 458 SAKAEO
CHANTHABUR
. - TRAT
209 104  RAYONG
1722 854 CHONBURI
. - SAMUT PRAKAN
SAMUT SAKHON
. - NAKHON PATHOM
45,54 2258 KANCHANABURI
1227 608 RATCHABUR
. - SAMUT SONGKHRAM
. - PHETCHABURI
153 076 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 2014
wuE : LNNEIRE unit : MW

MasmananRnRslfha At UnALNY
INSTALLED CAPACITY OF RENEWABLE POWER GENERATION

y WA HangIN
I . A . . TOTAL PROVINCE
[ NaRVIIoE] aN SMALL TFINIR MAEININ WS
SOLAR WIND BIOMASS BIOGAS MSW
HYDRO
POWER
sautlszin 1,298.5 2245 142.0 2,451.8 3115 65.7 4,494.0 WHOLE KONGDOM
mawmila 333.1 0.1 78.7 534.1 9.0 25 957.5 NORTHERN
e 8.0 - 1.7 0.1 - - 9.8 CHAING RAI
Wi - - 09 - - - 0.9 PHAYAO
a9 20 - 0.4 8.0 - - 104 LAMPANG
A 2.0 - - 8.0 - - 10.0 LAMPHUN
eyl 19 0.1 57.8 - 32 2.1 65.1 CHAING MA
uNgasanY 40 - 42 - - - 82 MAE HONG SON
AN 213 - 07 16.0 1.0 - 39.0 TAK
ANUNIINTS 32.0 - - 74.0 48 0.2 111.0 KAMPHAENG PHET
glavie 8.0 - - 36.0 - - 440 SUKHOTHAI
g - - - - - PHRAE
1 - - - - - - - NAN
AIARG - - - 3.0 - - 30 UTTARADIT
fwnslan - - 13.0 205 - - 335 PHITSANULOK
AR 45 - - 39.5 - 0.2 442 PHICHIT
UAIAIIIA 231.3 - - 221.0 - - 452.3 NAKHON SAWAN
giignil - - - 68.0 - - 68.0 UTHAI THANI
ingsysnl 18.1 0.0 - 40.0 - - 58.1 PHETCHABUN
MARzIuRANALEe 371.9 219.3 24.1 1,029.5 100.9 08 1,746.5 NORTHEASTERN
wael 11.8 - 17 - 10 - 245 LOEI
wieatingng - - 24.0 - - 24.0 NONG BUA LAM PHU
gnseil 23.0 - - 44.0 - - 67.0 UDON THANI
WUBIANY 79 - - 8.0 - - 15.9 NONG KHAI
ANAUAT 118 0.0 6.0 1.0 - - 188 SAKON NAKHON
LATHUL 176 - - 0.3 - - 179 NAKHON PHANOM
YA - - - 320 10 - 33.0 MUKDAHAN
eldns - - - - - - - YASOTHON
8141A1430 - - - - - - - AMNAT CHAROEN
QUATIST 24.0 - - 20.4 36 - 48,0 UBON RATCHATHANI
ALY 14.0 - - 8.0 40 - 26.0 S| SAKET
gaung 20.8 - - 78.0 - - 98.8 SURIN
flanl 10 - - - - 1.0 BURI RAM
ypine 416 - - 120.0 12 - 162.8 BURI RAM
WNFNATN 29 - - 36.0 - - 38.9 MAHA SARAKHAM
Seeudn 8.0 - - 50.4 4.0 - 62.4 RIOET
ndug 29 - - 174.0 9.8 - 186.7 KALASIN
LAWY 65.7 - - 162.0 411 - 268.8 KHON KAEN
b 39.0 6.9 55 132.2 36 - 187.2 CHAIYAPHUM
UATITANN 799 212.4 09 139.2 316 08 464.8 NAKHON RATCHASIMA
1 NEUNENUINANUNAUNULAZEUTNINAN I Source : DEDE.
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TABLE OF INSTALLED CAPACITY OF RENEWABLE POWER GENERATION BY PROVINCE IN 2014 (CONTINUED)
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INSTALLED CAPACITY OF RENEWABLE POWER GENERATION

waaﬁ; #0A5IN

ugsaniingd AN ﬂ;\;iﬁn Faana fafamw  ase TOTAL

SOLAR WIND BIOMASS BIOGAS MSW
HYDRO
POWER

586.8 12 349 818.6 136.4 24.8 1,602.7
29.3 0.0 - 29.5 0.2 - 59.0
2311 - 6.7 66.8 - - 304.6
14.0 - - 14.0

6.4 - 8.0 9.0 - - 234
65.5 - - 174.3 10.3 0.0 250.1
- 6.2 8.0 - 14.2
60.0 0.0 - 8.0 22.0 - 90.0
9.3 - - - 9.3

- 0.8 - - - 0.8
0.0 0.0 - - - 11 11
8.0 - 10.0 - 1.0 - 19.0
29.3 - - - - - 29.3
14 0.0 - 81.8 2.0 24 87.6
- 0.0 80.6 95 - 90.1

0.0 - 38.0 5.9 - 439

1.6 1.0 - - 1.0 0.6 42
32.0 0.0 - 48.2 46 15 86.3
- 0.1 - - - 1.0 1.1

- 0.0 - - 5.0 0.2 52
70.8 - 0.1 16.7 491 18.0 154.7
439 - - 123.7 10.2 - 177.8
3.0 - - 81.8 46 - 89.4
2.2 0.1 - - - - 2.3
2.3 - - 40.0 3.0 - 453
6.7 3.8 43 69.5 65.4 37.6 187.3
16.0 14.2 - 30.2

0.3 - 13.4 241 - 37.8

- 0.5 - - - 30.8 .3
0.0 - - 8.5 17.2 - 25.7
1.2 8.0 5.9 - 15.1

15 6.9 1.0 0.3 9.7

- - 1.0 - - - 1.0
6.7 15 - 8.0 - 6.5 22.7
0.0 0.7 - 1.0 - 1.7

0.0 - - 2.0 - 2.0

- 1.2 8.7 - - 9.9

0.0 0.2 - - - 0.2

N NINABL AN IUNAUNULAZEYTNINAN I
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unit : MW

PROVINCE

CENTRAL

SARABURI

LOP BURI

SING BURI

CHAI NAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SAKAEO
CHANTHABURI
TRAT

RAYONG

CHON BURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
PRACHUAP KHIRI KHAN

SOUTHERN

CHUMPHON
RANONG
SURAT THANI
PHANGNGA
PHUKET

KRABI

TRANG
NAKHON SI THAMMARAT
PHATTHALUNG
SONGKHLA
SATUN
PATTANI

YALA
NARATHIWAT

Source : DEDE.
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TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2014

UL - WUAUAELYINUIN WAL unit : ktoe

MT WA UANNSAUNNNATNUNALNY

. o HEAT CONSUMPTION FROM RENEWABLE ENERGY “ansIx
QU9 o . - o PROVINCE
LRIRANIAE FINIR mMaEININ Al TOTAL
SOLAR BIOMASS BIOGAS MSW
sutetlsne 512 5,184.05 488.09 98.06 577531  WHOLE KONGDOM
mawiia 1.09 1,059.56 62.67 0.02 1,12335  NORTHERN
Fege 0.06 0.90 3.27 - 423 CHAING RAI
Welen - - 1.68 - 168  PHAYAO
a9 0.04 56.70 - - 56.74  LAMPANG
Ay 0.11 0.62 - - 0.73  LAMPHUN
Feralonad 0.71 0.50 1.73 - 294  CHAING MAI
usldasans 0.04 - - - 0.04 MAE HONG SON
FIN - - 5.05 - 505  TAK
LA - 252.33 2359 - 27592 KAMPHAENG PHET
qlavie - - - - - SUKHOTHAI
wng - - 1.52 - 1.52 PHRAE
1 - - - - - NAN
gAIARTT - 145.45 - 0.02 14547  UTTARADIT
wuaylan 0.04 85.15 - - 8519  PHITSANULOK
Napg - 1.01 - - 1.01 PHICHIT
UATAVIIA 0.05 159.38 12.84 - 17227 NAKHON SAWAN
giitenT - 173.22 12.99 - 186.21 UTHAI THANI
wersysnd 0.04 184.30 - - 18434 PHETCHABUN
MARZIURANLALNL LA 0.39 1,617.04 180.44 0.13 1,798.00  NORTHEASTERN
18t - - - - - LOEl
wueetingng - 90.14 - - 90.14  NONG BUA LAM PHU
gAIsNTl - 187.72 752 - 19524  UDON THANI
WUBIANE - 1.08 243 - 3.51 NONG KHAI
AnawuAg - - - - - SAKON NAKHON
UATNUN - - - - - NAKHON PHANOM
yNAYS 0.02 75.29 3.14 - 7845  MUKDAHAN
alags - - - - - YASOTHON
ANALATTY - - - - - AMNAT CHAROEN
gUATITENT 0.01 - 19.35 0.02 19.38  UBON RATCHATHANI
AN 0.03 - 454 - 457 SISAKET
giung - 85.40 - - 8540  SURIN
flan - - - - - BURIRAM
13sud - 70.32 - 0.02 70.34  BURIRAM
NWEIAN 0.01 - 6.87 - 6.88  MAHA SARAKHAM
Fedn 0.04 1.95 5.50 - 749  RIOET
nWEwWg - 195.34 39.22 - 23456  KALASIN
20ULNY 0.15 313.31 075 - 314.21 KHON KAEN
feni 0.00 165.52 13.52 0.02 179.06  CHAIYAPHUM
UATTILANN 0.12 430.97 77.60 0.07 508.76  NAKHON RATCHASIMA
fian NINARINANIUNALTIULATB YNNG NY Source : DEDE.
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A1919MS MINAIIUANNSAUNNNAIIUNALNY ITUUNANNIIEINIA 1 2557 (Aa)
TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2014 (CONTINUED)

e - WRARRELLYINENNWAY

MSLENATUANNSAUNNNAIUN AN
HEAT CONSUMPTION FROM RENEWABLE ENERGY

AU o - . -

udanng BANIN MIAEININ ALIS

SOLAR BIOMASS  BIOGAS MSW

MAMAN 3.38 1,947.74 227.05 97.87
CESTh 0.10 220.21 19.11 97.52
ANy - 105.05 24.10 0.22
AN 0.03 85.43 - -
Feum - - - -
gWITOUL3 - 265.63 10.87 -
GUNIGN - 0.92 6.96 -
NIUAIAZEEBEN 0.21 45.93 3.80 0.02
W3 0.04 0.22 212 0.02
NN 0.73 0.55 2.30 0.02
nusnil 0.15 10.61 212 -
UATUIEN - - - -
IEACINT 0.04 200.84 11.01 -
AN - 58.24 13.73 -
aseui - 88.50 25.45 -
AUy - 3.18 13.76 -
ATIA - - - -
9384 0.05 3.40 18.99 0.03
T 0.50 107.73 25.94 -
aynsisng 0.33 30.98 1.52 -
AyNIAAT 0.10 0.55 3.91 -
uAsgy 0.31 167.03 4.32 0.02
MYAULF 0.03 423.80 12.98 0.02
913 0.68 94.51 21.64 -
ZQHVI?@\?ﬂi']?J - 0.11 - -
NS BIR - 1.98 - -
szaupsdug 0.08 32.34 242 -
mala 0.26 559.71 17.92 0.03
TUNS - 98.55 5.56 0.03
FATGN - 0.85 - -
gopandl 0.04 88.06 2.16 -
SNy - 12.29 5.39 -
‘Ql’ﬁm. 0.05 - - -
nsedl 0.05 230.45 1.25 -
A3 - 6.14 - -
WATAIHITNINY - 13.07 - -
Wnge 0.02 2.04 - -
#9781 0.05 30.97 3.56 -
ana 0.05 5.75 - -
tlamnnil - - - -
0 - 71.54 - -
U4 - - - -

TN NINAEN L IMANNALTILAZEEIENG 9

42

ABNTIN
TOTAL

2,276.04

336.94
129.37
85.46
276.50
7.88
49.96
2.40
3.60
12.88

211.89
71.97
113.95
16.94

22.47
134.17
32.83
4.56
171.68
436.83
116.83
0.11
1.98
34.84

577.92

104.14
0.85
90.26
17.68
0.05
231.75
6.14
13.07
2.06
34.58
5.80

71.54

HEAT CONSUMPTION

unit : ktoe

PROVINCE

CENTRAL

SARABURI

LOP BURI

SING BURI

CHAI NAT
SUPHAN BURI
ANG THONG
AYUTTHAYA
NONTHABURI
BANGKOK
PATHUM THANI
NAKHON NAYOK
PRACHIN BURI
CHACHOENGSAO
SA KAEO
CHANTHABURI
TRAT

RAYONG

CHON BURI
SAMUT PRAKAN
SAMUT SAKHON
NAKHON PATHOM
KANCHANABURI
RATCHABURI
SAMUT SONGKHRAM
PHETCHABURI
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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MAP OF SOLAR POWER PLANTS AND SOLAR ROOFTOP IN THAILAND
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MAP OF WIND POWER PLANTS IN THAILAND
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MAP OF HYDRO POWER PLANTS IN THAILAND
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MAP OF BIOMASS POWER PLANTS IN THAILAND
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MAP OF BIOGAS POWER PLANTS IN THAILAND
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MAP OF MUNICIPAL WASTE INCINERATION POWER PLANTS IN THAILAND
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i fimsun lularjien dain (Funf) 230,000 Bk

Mir Phol Biofuel Co.Ltd. (Chaiyaphum)
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Khon Kaen Alconol Co.L1d.
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¥ 1 i iemuen 42l 1,020,000 fes/d
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P.S.C. Starch Product Public Co.Ltd.
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DEFINITION
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HASHANIUNALNLAW nlnaunidlingiaen

WASUMNUAEY Usznavdon nAs A Ing nasuan Tl
WA Topna Madanm Te2 NasuANSaUlARAN NawIW
AUTAI LATNANUARY

Fanaa dszneusos w wnau nindes uazdaguineldmenisinums

L% a & a v 4 ! o 4 v
WAINUMUIEUANAN Lszneudag W 1y unau waziagmae’d
manainens 7ildluiuedends uazaramnssuluaialsen

Eanaetamn Usznausae wnuea (Idnanluwiaduundy) way
Tulasma (dnanlusinfusimg)

1 warene I dnaalaanidamaameata wazainnaeny
VETOIN

v & o v c; a v d,l/ a a
AINSAY MUNEDN NANIUAMNFAUTNARFaNTamAIaaTa
WAZANNANIUNAUNL
nasuNaata Usznaudoe onuiiwaniud Aneessund Wnduay
pRUALIAY LAzThiLd1Fag)

mslEnanuTugaing Ussnavdon duiwanlud fasssuaid
2 o S o b
thifudrdagy (msenueailldnasluhfuwunduaslulonmanld
naxlurnsuRma) i (AR lAanEam AR ATALALNASNUNALIIL)
NASUME UL UASNATMAUOELAIRY

mslanasnunaunuaugaing deznaudan il (daldann
v
wasunasering au Tiimasianadn dauna fratannuas
982) ANTRY (HARLFANNNANLEIR1TRT Foxna AT way
E v A A
98%) wazTamasdanm (Uszneufeenueauarlulenmaiaan

X3

o o

ag/lurhiiudniFag)

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 defned 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.

FINAL ENERGY CONSUMPTION consists of coalllignite, natural gas,
petroleum products (including ethanol using for gasoline blending and
biodiesel using for diesel blending), electricity (generated by fossil fuels and

renewable energy), renewable energy, and traditional renewable energy.

FINAL ALTERNATIVE ENERGY CONSUMPTION consists of electricity
(generated by solar energy, wind energy, small hydro power, biomass,
biogas and municipal solid waste), heat (obtained from solar energy,
biomass, biogas and MSW) and biofuels (including ethanol and biodiesel

using for petroleum products blending).
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ABBREVIATIONS

Thailand Alternative Energy Situation 2014

bbl
BCF
BOI
bpd
Btu
CH
CO
CO
DEDE
DMF
DOPA
DPIM
CD

EGAT
FGD
GDP
GJ
Gwh
HSD
keal
kg
kgoe
ktoe
kWh
LPG
LSD
MJ

ML
MMscf
MMscfd
MSW
Mtoe
MW
m3
n.a.
NESDB
NGL
NGV
NOx

RE

RES.
COM.
S02

T

toe

ULG 91
ULG 95
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BARREL

BILLION CUBIC FEET

BOARD OF INVESTMENT

BARREL PER DAY

BRITISH THERMAL UNIT

METHANE

CARBON MONOXIDE

CARBON DIOXIDE

DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
DEPARTMENT OF MINERAL FUELS

DEPARTMENT OF PROVINCIAL ADMINISTRATION
DEPARTMENT OF PRIMARY INDUSTRIES AND MINES

THE CUSTOMS DEPARTMENT

ESTIMATED DATA

ELECTRICITY GENERATING AUTHORITY OF THAILAND

FLUE GAS DESULFURIZATION

GROSS DOMESTIC PRODUCT

GIGAJOULE (109 JOULES)

GIGAWATT - HOUR

HIGH SPEED DIESEL

KILOCALORIE (103 CALORIES)

KILOGRAM (103 GRAMS)

KILOGRAM OF OIL EQUIVALENT (103 GRAMS OF OIL EQUIVALENT)
KILO TON OF OIL EQUIVALENT (103 TONS OF OIL EQUIVALENT)
KILOWATT - HOUR (103 WATT-HOURS)

LIQUEFIED PETROLEUM GAS

LOW SPEED DIESEL

MEGAJOULE (106 JOULES)

MILLION LITRES

MILLION STANDARD CUBIC FEET

MILLION STANDARD CUBIC FEET PER DAY

MUNICIPAL SOLID WASTE

MILLION TONS OF OIL EQUIVALENT (106 TONS OF OIL EQUIVALENT)
MEGAWATT (106 WATTS)

CUBIC METRE

NOT AVAILABLE

OFFICE OF THE NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT BOARD
NATURAL GASOLINE

NATURAL GAS FOR VEHICLES

NITROGEN OXIDE

REVISED

PRELIMINARY DATA

RENEWABLE ENERGY

RESIDENTIAL

COMMERCIAL

SULPHUR DIOXIDE

TERAJOULE (1012 JOULES)

TON OF OIL EQUIVALENT

UNLEADED GASOLINE RESEARCH OCTANE NUMBER 91
UNLEADED GASOLINE RESEARCH OCTANE NUMBER 95
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USNUNANNUIDUTRANA (A1ANTAUGNE)
ENERGY CONTENT OF FUEL (NET CALORIFIC VALUE)

1gsiny (udag)

1. 808
1.1 mndes (Nn.)
1.2 douganuazly (nn.)
2. 41
2.1 974 (hn.)
2.2 AR94 (N.)
2.3 una (nn.)
3. falnmidednd
3.1 86U (M)
3.2 wldenvuiln (n.)
3.3 (An.)
4, Judndenas
4.1 dongeanazly (nn.)
4.2 8@ ()
43w (nn.)
5. thantiai
5.1 nearethanian (nn.)
5.2 @ulathan (nn))
5.3 nzanthay (nn.)
5.4 fiw (nn.)
5.5 neaesag (nn.)
6. Ui
6.1 1Waan (nn.)
6.2 nzan (1n.)
6.3 Nzae (An.)
6.4 19 (nn.)
7. thade-wlaen (nn.)
8. thei-anefs (nn.)
9. fawaes-ansu lu wlaen (nn.)

10. davie-lu fu (nn)

11. dutlzsn (nn.)
(PRI
12.1 faftu (nn.)
12.2 0 (nn.)
12.3 wiaenviuma (nn.)
12.4 W& (nn.)
13. #u (1n.)
14, 00l (nn)
15. Tt (Aladhstdnlan)
16. IWindgin
(Mladnrtala)
17. wasuagnFaulsian
(Aladmsdalug)
18. thwdiusidn (nn.)
19, Anlug
19.14 (nn.)
192 n3=dl (nn)
19.3 k&N (NN.)
19.4 udmas (nn.)
20. finaagsuani
20.1 % (gnunArvm)
20.2 WK (gnunArinm)
21. 981 (nn.)
22. Aideel (Nn.)
23. faianm (gnunerfiaims)

fla-
UARDS
[3dagl
keal /
UNIT

1800.00
3858.55

3297.08
3029.14
3440.00

3825.15
3029.14
4009.14

3029.14
3724.82
3849.07

3899.23
4121.37
4427.19
3829.89
3901.10

3920.73
4362.70
3686.57
3822.26
3024.37
3461.54
3877.63

4593.88
3766.39

3030.00
3030.00
3030.00
3030.00
3820.00
6900.00
860.00
2236.00

9500.00
6300.00

4400.00
2600.00
2500.00
3610.00

248.00
244.00
1160
2600
5000

AYLTELLIN

1NAUAL/

AN
toe /

10° UNIT

178.34
382.30

326.67
300.12
340.83

378.99
300.12
397.22

300.12
369.05
381.36

386.33
408.34
438.64
379.46
386.51

388.46
432.25
365.26
378.70
299.65
342.96
384.19

455.15
373.07

300.21
300.21
300.21
300.21
378.47
683.64
85.21

221.54

941.32
624.19

435.94
257.60
247.70
357.67

24.57
2418
114.93
257.60
495.39

MEUNASUnALNuIeslszmnangll weeq

v aa
PNCAR  WULUNE
u u

[agl
MJ/
UNIT

7.53
16.15

13.80
12.68
14.40

16.01
12.68
16.78

12.68
15.59
16.11

16.32
17.25
18.53
16.03
16.33

16.41
18.26
15.43
16.00
12.66
14.49
16.23

19.23
16.76

12.68
12.68
12.68
12.68
156.99
28.88
3.60
9.36

39.77
26.37

18.42
10.88
10.47
15.11

1.04
1.02
4.86
10.88
20.93

[l
10° Btu /
UNIT

7.14
15.30

13.08
12.02
13.65

15.18
12.02
15.91

12.02
14.78
16.27

15.47
16.35
17.56
156.19
15.48

15.65
17.31
14.63
16.17
12.00
13.74
15.38

18.23
14.94

12.02
12.02
12.02
12.02
15.16
27.38
3.41

8.87

37.70
25.00

17.46
10.32
9.92
14.32

0.98
0.97
4.60
10.32
19.84

TYPE (UNIT)

1. SUGARCRANE
1.1 BAGASSE (kg.)
12 TOP/ TRASHIER (kg.)
2.RICE
2.1 STRAW (kg.)
2.2 STALK (kg.)
2.3 PADDY HUSK (kg.)
3. MAIZE
3.1 STALK (kg.)
3.2 SKIN (kg.)
3.3C0B (kg.)
4. CASSAVA
4.1 TOP/ TRASHIER (kg.)
4.2 STALK (kg.)
43ROOT (kg.)
5. OIL PALM
5.1 EMPTY BUNCHES (kg.)
5.2 FIBER (kg.)
5.3 SHELL (kg.)
5.4 FROND (kg.)
5.5 MALE BUNCHES (kg.)
6. COCONUTS
6.1 HUSK (kg.)
6.2 SHELL (kg.)
6.3 EMPTY BUNCHES (kg.)
6.4 FROND (kg.)
7. GROUNDNUTS SHELL (kg.)
8. COTTON STALK (kg.)

9.SOYBEANS STALK, LEAVES,

SHELL (kg.)
10. SORGHUM LEAVES, STEM
(kg.)
11. PINEAPPLE (kg.)
12. PARA RUBBER
12.1 FROND (kg.)
12.2 LEAVES (kg.)
12.3 HUSK (kg.)
12.4 SEED (kg.)
13. FUEL WOOD (kg.)
14. CHARCOAL (kg.)
15. ELECTRICITY (KWh)
16. HYDRO ELECTRIC (KWh)

17. GEOTHERMAL (kWh)

18. COAL IMPORT (kg.)
19. LIGNITE
19.1 LI (kg.)
19.2 KRABI (kg.)
19.3 MAE MOH (kg.)
19.4 CHAE KHON (kg.)
. NATURAL GAS
20.1 WET (scf)
20.2 DRY (scf.)
21. GARBAGE (kg.)
22. SAW DUST (kg.)
23. BIOGAS (m’)

2

o

57

flaunagT(kcal)

Fufeuwinitudy (toe)

1n§iaa (barrel)

gnunArfamsaslal

(cu.m. of solid wood)

ANUIATINATIRSET
(cu.m. of charcoal)
5 Alansuaasitu

(kg. of fuel wood)
1 fnsvasfaillnnden
WA (litre of LPG)

CONVERSION FACTORS

wiagialyl
GENERAL

= 4186

= 3.968

= 10.093

= 42244

= 40.047x106
= 168.99

= 600

94 (joules)

iy (Btu)
Ansunags (Geal)
anza (GJ)

iy (Btu)

ans (ltres)
Alaniu (kg.)

= 250 Alansu (kg.)

flanfuaaanim

(kg. of charcoal product)

flansu (kg.)

Ansanagy (s1Ane)

EXCHANGE RATE (SELLING)

W.A.

2543

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2556

2557

UWAUTERANST
Baht / US$ YEAR
40.16 2000
44.58 2001
4311 2002
41.63 2003
40.37 2004
40.36 2005
38.03 2006
34.68 2007
33.49 2008
34.47 2009
31.87 2010
30.63 2011
3122 2012
30.86 2013
32.62 2014
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