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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 information on energy production, import, export, consumption and energy
potential by types, the projects related with alternative energy development during the year, the world

energy consumption and the world renewable energy technology situation.

In 2008, Thailand consumed alternative energy 23,969.9 ktoe, 1.1% for electricity energy, 69.2%
as manufacturing, 24.5% as residential and 5.2% for transportation. When classified by energy types,
the natural gas energy consumption was 13.1% of the alternative energy consumption, 32.3% was coal
& lignite, 51.9% was solid biomass, 2.5% was liquid biofuel, 0.1% was hydro energy, 0.1% were solar

energy, wind energy, biogas, garbage and geothermal energy.

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
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DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT
[AND EFFICIENCY
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seSaee DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT
- AND EFFICIENCY AND HISTORY
NINRAINIIUNAUNUUAZAUTIENATNU e Department of Alternative Energy Development and
N MINAINWURAITIA ”@ﬁ%%ﬂ@ﬂﬁwszusmqﬂaams Efficiency (DEDE), originally established as National Energy
ldsaindny Tannszn iy g an s 1A aTu Authority (NEA) under Office of the Prime Minister by the
ﬂi:ﬂ’lﬂiui’l‘ﬁﬁ‘ﬂ‘ﬂ’wumﬂ’l W 70 Aaufl 3 aeiufl 6 unen National Energy Authority Act, as issued in the Royal Gazette,

a 2 o '
W.¢. 2496 Iﬂﬂwﬂm:ﬂiiwﬂ’liﬂm:‘mudLiﬂﬂ’:ﬂ ATWENIINNIT Volume 70, 6 January 2496 (1953) under guidance of the

NRIIBUARITIA L‘ﬂ%ﬁg’)’]\’miﬂu’]&lLLﬂ:ﬁ‘ﬂ’]im’WIﬂNﬂ’]i@i’N %) National Energy committee concerning energy policy and
SuAsItUNGINT uaslinisunamsiuniiownils Sei development, and later, renamed as National Energy
gusfiouviinmy §%a91 nINdse U@ adudiud 7 Administration (NEA) in 2514 (1971), has been restructured
unmen we. 2496 fuduan uazldinsuiuwasuan since 2535 (1992), to function in development and promotion of
aﬁmuﬁaﬂ%‘gﬁ’u q'd“f: energy production, transmission and distribution, research and

development of alternative energy, and, regulation and promotion

of energy conservation and energy efficiency.

7 ANINAN NW.¢6. 2496 7 January 2496 (1953)

Sunas ffadinuwaniguued Jdwinauianm Established as National Energy Authority (NEA)
agji‘*?'iﬂm:%ﬂ’miiuma@% @Wﬁmﬂitﬁwﬁﬁﬂﬂ’lﬁ’ﬂ @aan under Office of the Prime Minister, having a temporary office
Lﬁaﬁuﬂ W.¢. 2497 "I,@T{hm%qﬁfmqu"[ﬂagﬁmmgmyﬂu at Chulalongkorn University, the Faculty of Engineering, and later
NIZUTUNRITITII moved to Sala Luk Khun in the Royal Grand Palace Compound.
13 nIng)au w.6. 2502 13 July 2502 (1959)

ETWm%wﬁfmmmag'ﬁﬁmﬁu“aﬁﬁu BRI UNEAITAN Moved to Pibultham Villa, at the present address of
H I ﬂuﬁdﬂﬂqﬁu 17 Rama 1 Road, Kasatsuk Bridge, Pathumwan, Bangkok 10330.
23 WuAAN N.¢@. 2506 23 May 2506 (1963)

o lFInansenaiamInsuisTd  laswsean Transferred to Ministry of National Development by
TyaAUIuL9nIENT8 U NI WAL 2506 the Government Administrative Act 2506 (1963).

1 QanaN W.@. 2514 1 October 2514 (1971)

i UNW&GﬁﬂﬁWﬁﬂ%’lﬂﬂ%ﬁNu@gm&lLa&l uaztdoude Transferred back to Office of the Prime Minister and
i d1RNIBNAIIBUHITIA renamed as National Energy Administration (NEA).

24 AWIAN W.A. 2522 24 March 2522 (1979)

feldsenanenaeinemaas waluladuas Transferred to Ministry of Science, Technology and
MINAIB Energy.

13 NUMABS WAL 2535 13 February 2535 (1992)
Lﬂﬁlﬂu%'avﬂu NINNARIUALFILFINNAII®  FING Restructured and renamed as Department of Energy

ANTWAINEIEas  naluladuasmIngsnw  anwdszne Development and Promotion (DEDP) under the Energy

WENTU QAN INAWILAZRILEUNGI% WA, 2535 lusw | |Development and Promotion Act 2535 (1992), issued in the

ﬁﬁ]m%mﬂ‘m 109 maw?'i 9 mi’u‘ﬁl 12 Qunﬁﬁu§ W.¢1. 2535 Royal Gazette Volume 109, Part 9, dated 12 February 2535(1992)
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4 April 2535 (1992)

The Ministry was renamed as Ministry of

Science, Technology and Environment (MOSTE).

3 October 2546 (2003)
Restructured and renamed as Department of

Alternative Energy Development and Efficiency (DEDE) under

Ministry of Energy by the Government Administrative Act 2545

(2002), issued in the Royal Gazette Volume 119, Part 99 (A),

dated 2 October 2545 (2002).

FUNCTIONS UNDER MINISTERIAL REGULATION ON

ORGANIZING DEPARTMENT OF ALTERNATIVE ENERGY

DEVELOPMENT AND EFFICIENCY, MINISTRY OF

ENERGY 2545 (2002)

establish

To systematically and continuously

promotion on energy efficiency, regulation on energy
conservation, procurement of energy resources, development

on alternative energy and dissemination on technology transfer
in order to meet requirements of the public by appropriate
cost leading to beneficiary of national development and a

good quality of life. Such duties are as follows :

1. To promote, support and regulate on energy
conservation.

2. To research and develop alternative energy .

3. To establish rules, standards, dissemination and
technology transfer on energy production, transformation,
transmission, utilization and conservation.

4. To monitor and evaluate on alternative energy
development and energy conservation.

5. To operate the related activities or to perform the
assigned activities by Ministry of Energy or the Cabinet.
FUNCTIONS OF DEPARTMENT OF ALTERNATIVE ENERGY
DEVELOPMENT AND EFFICIENCY UNDER THE ENERGY
CONSERVATION PROMOTION ACT 2535 (1992)

To regulate and facilitate designated Large
Factories/ Buildings, as defined by law, to effectively and
efficiently implement energy conservation in accordance with
the Energy Conservation Promotion Act, and Royal Decree, as

well as Ministerial Regulations and Notifications.
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ANNAAIN ||DEFINITION

o

nasunauns 1u1ond wasnuntanltunudlanfouiig ALTERNATIVE ENERGY means energy which are used for petroleum
anTauddmuunain ey 2 dssian fa wasnunaunu substitution ; is divided into 2 categories which are alternative energy
Nnunasnldudvnald enaBenin wasnudsziandwdfes  |[from depleted resources and the other from renewable resources.
o a P & ' o a9 o o
HRTWRINUWNALNUANY STLANRILS nundanasnwiloua
a vl a 1 v =
mmsmgunzlum'l"ﬁ'lﬂamsnmﬂwaamuvxqunUu
Uszianuasnasnunaunsninanfansandsznaudls Alternative energy consists of solid biomass energy, solar energy,
o a I3 o a 6 a o :I . . . . . . .
WRINHDINIRVDILYI WRIINWBURIDINAEL WRIITUAN WANIWY wind energy, hydro energy, garbage, liquid biofuels, biogas, coal/lignite,
S o e A )
g2 L TANEITIN NIRRT TTTIAW twhin / Bnlud geothermal energy, hydrogen energy, methane from mine, natural gas,

wasnwaNuTanldfian wasnulalasiaw Madinwanmiles nuclear energy, oil shale and tar sand, tidal energy and wave energy.

I3 I3
o o

fuRYn MoBITNIG Wadnuinafod Auhduuasnsoinau

o o & o {
NRIWINT IR LRZWRITBARY

wé’aammgm’iﬂu RUNUHT WRIIUNAUNUIINULATINR U RENEWABLE ENERGY means alternative energy from non depleted
PR a o v . & a a . N . .
Pldudrmusnnywdsunldlddn léun 13amasTinwaasnan | resources which can be renewable such as liquid biofuels, biogas,

faginn wasnuiiniaasds 2oz wasnuanuTaulafan solid biomass energy, garbage, geothermal energy, hydro energy,

[ s o a [ I A [ { . .
WAIUI WRINBUEIDNAT WRINWINTUINET WRIUARY solar energy, tidal energy, wave energy and wind energy.
WATWAIIIWAN

[ { o a & o il . . . .
#ranaasuds e Srnanhancdalunasnulassiin SOLID BIOMASS means biomass, which is generated energy by direct

nazvaumaE ndlanass iu Taquwdalinianwes combustion such as agricultural wastes.

¥ A & A Ay o - . . .
IBANAIBININY IR BaNBT WalWaIN ldannIFIAIZA  ||LIQUID BIOFUELS means liquid fuel by chemical or biochemical

= a oA ) = . .
PIANIN I@]ﬂﬂi:ﬂ’luﬂﬁﬁLﬂNﬁiﬂﬂizU’Juﬂ’]i“ﬁ’JLﬂJJ synthesis of biomass.

NAINUNINNA BUNBd Wé’da’m%guﬁﬂmmzwé’dd’m TOTAL ENERGY means renewable energy and commercial energy

Gawrdiod leun dhuhu dhadiuduiagy fasssum@ wazlWila  |such as coal, petroleum products, natural gas and electricity.

ANYNTNLBINRINH RUBDS ANUMWTIWA U1 POTENTIAL means primary energy potential.
ANSANBINRINWNARD R8T ANEMWTINRINB REMAINED POTENTIAL means potential minus energy consumption
AnWasnun g las i dadIwnTALTILTININRN T including collecting factor into account.
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Alternative Energy Situation Thailand in 2008

Thailand consumed Alternative Energy in 2008 was 23,969.93 ktoe , which comprises solid biomass
energy , solar energy , wind energy , hydro energy , garbage , liquid biofuel , biogas , coal/lignite , geothermal

energy , natural gas. Details of alternative energy situation are as follows :

1. Potential of alternative energy in Thailand

Solid biomass energy

By gathering and estimating the quantity of agricultural waste, such as industrial sugarcane, rice, maize,
cassava, oil palm, coconuts, groundnuts, cotton, soybeans, sorghum, para rubber and pineapple, the estimated
energy potential was 33,557.96 ktoe.

Solar energy

The solar energy potential as estimated to be 532,495.13 ktoe.

Wind energy

The wind energy potential from “Thailand Alternative Energy Situation” as estimated to be 12.25 ktoe.

Hydro energy

Hydro energy potential was calculated from the operating dams with installed capacity not exceeding
12 MW. The current energy potential was 45.30 ktoe.

Garbage

In 2008, the garbage energy potential estimated from combustion process was 3,612.59 ktoe.

Liquid biofuel

The biomass which can be used to produce biofuel was palm oil, coconut oil, molasses and cassava.
It was found that the energy potential of palm oil was 183.66 ktoe, coconut oil was 52.98 ktoe, ethyl alcohol
from cassava was 691.93 ktoe and molasses was 53.99 ktoe.

Biogas

Biogas can be produced from animal waste and industrial wastewater. By estimation, the quantity of
energy potential from animal waste was 388.40 ktoe and industrial wastewater was 458.88 ktoe.

Coal / Lignite

The domestic coal and coal import energy potential were estimated to be 536,935 ktoe and the

estimated coal reserve in Thailand is 2,075 million tons.
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Geothermal energy

The geothermal energy potential was estimated to be 526.95 ktoe.

Natural gas

In 2008, the natural gas energy potential was estimated to be 322,924.35 ktoe, while natural gas

reserve from onshore and offshore were estimated to be 32,116 billion cubic feet.

Hydrogen energy

From recent survey in 2003, hydrogen is a by-product from petroleum and petrochemical industries.
It was found that there are a few industries burned the excess hydrogen from the production line as heating
source. However, the quantity is negligible.

Methane from coal mine

From recent survey of Department of Mineral Fuels (DMF), the estimated methane reserve from coal
mine was 14,058.70 cubic feet.

Nuclear energy

From “Thailand Alternative Energy Situation” survey in 2003, there was a few trace of radioactive
materials from explorations. However, the estimated radioactive materials reserve and consumption were not
available as energy source.

Oil shale and Tar sand

From “Thailand Alternative Energy Situation” survey in 2003, the estimated oil shale reserve in Thailand
was 621 million tons and energy potential was 123.06 ktoe. The tar sand reserve in Thailand was not
estimated.

Tidal energy

From “Thailand Alternative Energy Situation” survey in 2003, the tidal energy potential as estimated to be
0.001 ktoe. However, the tidal energy consumption was not available.

Wave energy

From “Thailand Alternative Energy Situation” survey in 2003, the wave energy potential as estimated to
be 0.50 ktoe. However, the wave energy consumption was not available.

Import

In 2008, alternative energy imported comprises coal accounted for 16,012 thousand tons, natural gas
336,230 million cubic feet, charcoal 65 thousand tons, fuel wood 32 thousand tons, paddy husk 1 thousand
tons, ethanol 12,727 thousand litres, palm oil 72 thousand tons and coconut oil 2,292 thousand litres and

molasses 10 thousand tons. The electricity imported totalled 2,785 Gwh.
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Export
In 2008, alternative energy exported comprises charcoal accounted for 14 thousand tons, fuel wood
882 thousand tons, ethanol 83,665 thousand litres, palm oil 507 thousand tons, coconut oil 94,357 thousand

litres and molasses 787 thousand tons. The electricity exported totalled 1,180 Gwh.

2. Final Energy Consumption By Energy Types

Solid biomass energy

The solid biomass energy consumption was equivalent to 12,447.79 ktoe. Of this total, it was allocated
for manufacturing 6,347 ktoe, residential 5,898 ktoe and producing electricity 202.79 ktoe.

Solar energy

The solar energy consumption was equivalent to 0.26 ktoe. Of this total was allocated for electricity.

Wind energy

The wind energy consumption was equivalent to 0.12 ktoe. All of this total was allocated for producing
electricity.

Hydro energy

The hydro energy consumption was equivalent to 18.60 ktoe. All of this total was allocated for
producing electricity.

Garbage

The garbage consumption was equivalent to 0.43 ktoe. All of this total was allocated for producing
electricity.

Liquid biofuel

The liquid biofuel consumption was equivalent to 602 ktoe. All of this total was allocated for
transportation.

Biogas

The biogas consumption was equivalent to 3.24 ktoe. All of this total was allocated for producing
electricity.

Coal / Lignite

The coal / lignite consumption was equivalent to 7,744 ktoe. All of this total was allocated for heating.
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Geothermal energy

The geothermal energy consumption was equivalent to 0.09 ktoe. All of this total was allocated for
producing electricity.

Natural gas

The natural gas consumption was equivalent to 3,153 ktoe. Of this total, it was allocated for heating
2,499 ktoe and transportation 654 ktoe.

Hydrogen energy

From “Thailand Alternative Energy Situation” survey in 2003, the hydro energy consumption was
equivalent to 0.60 ktoe. All of this total was allocated for heating.

Methane from coal mine

From “Thailand Alternative Energy Situation” survey in 2003, the methane consumption from coal mine
was not available as energy source.

Nuclear energy

From “Thailand Alternative Energy Situation” survey in 2003, the nuclear energy consumption was not
available as energy source.

Oil shale and Tar sand

From “Thailand Alternative Energy Situation” survey in 2003, the oil shale and tar sand consumption was
not available as energy source.

Tidal energy

From “Thailand Alternative Energy Situation” survey in 2003, the tidal energy consumption was not
available as energy source.

Wave energy

From “Thailand Alternative Energy Situation” survey in 2003, the wave energy consumption was not

available as energy source.
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TABLE 1 THAILAND ALTERNATIVE ENERGY COMMODITY ACCOUNT 2008
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msnaameludszine T 3 0.2 189 1 236 1,363 19,548 2,250 37 32,001,003 - 11,286,122 - - - - 30,863 - 3,959 5,096 T DOMESTIC PRODUCTION
mwdn 2 - - - - - - - - - - - - - - - - - 62 - - 2 [|IMPORTS
n1I8I08aN 3 - - - - - - - - - - - - - - - N - 11) - - 3 ||EXPORTS
duiuuasadion / daudrinoaha 4 - - - - - - - - - - - - - - - - - - - - 4 |[STOCK CHANGE/STATISTICAL DIFFERENCES
FNTIARINAIUNAUNWIUAUNINNA @ 3 0.2 189 1 236 1,363 19,548 2,250 37 32,001,003 - 11,286,122 - - - 30,863 51 3,959 5,096 E TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY
Tsanduinaiu [6] - - - - - - - - - - - - -| 339 405 - - - - - [ 6 |[PETROLEUM REFINERIES
Tssupnie 7 - - - - - - - - - - - - - - - 27,043 - - - - 7 ||NG. PROCESSING PLANTS
Ts9lnih 8 (3) (02) (189) (1) - (1,128) (3,747) (1,190)  (37) (32,001,003) - (11,286,122) 2,966.5 - - - - - - - 10 ||POWER PLANTS

wiah 9 - - (189) - - - - - - - - - 2183 - - . - - - - 11 || HYDRO

WRIAMWTaH 10 - - - - - - - - - - - - - - - - - - - - 12 || STEAM THERMAL

Sty 1 - - - - - - - - - - - - - - - - - - - - 13 || GAS TURBINE

WRIAWTOUIIN 12 - - - - - - - - - - - - - - - - - - - - 14 || COMBINED CYCLE
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FLULMINAAWRIITUIIN 14 - - - - - (1,128) (3,747) (1,190) (37) - - (11,286,122) 2,706 - - - - - - - 16 COGENERATION

1n3aauudiD 15 - - - - - - - - - (32,001,003) - - 38| - - - - - - - 17 || GAs ENGINE

a9 16 (3) (0.2) ) - - - - - - - - 4.2 - - - - - - - 18 || OTHERS
miu,ﬂsgﬂ?j"u, q 17 - - - - - - - - - - - - - - - - (22,380) 4,476 (720) - 19 [|[OTHER CONVERSION
‘smm‘mﬂsgﬂwé‘dmuwmLmuﬁwum ? (3) (0.2) (189) (1) - (1,128) (3,747) (1,190) (37) (32,001,003) - (11,286,122) 2,966.5| 339 405 27,043 (22,380) 4,476 (720) - ? TOTAL TRANSFORMATION ALTERNATIVE ENERGY
14109 3 - - - - - - - - - - - - - - - - - - - 21 |[own uses
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[s2amslEndsnunaunuugaenoman @ . . . . 236 235 15801 1,060 . . . - 2,966.5| 339 405 27,043 | 8483 4527 3239 5096 | | [TOTAL FINAL ALTERNATIVE ENERGY CONSUMPTION

wanzma : 1/ ldsawidiwmanszuy

Note :

1/ Excluding electricity off grid generation.
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TABLE 2 THAILAND ALTERNATIVE ENERGY BALANCE 2008
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m3lanssnuwnaunmBimndzdingariie | | |FINAL COMMERCIAL ALTERNATIVE ENERGY
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ANELAG : 11 lsivawIniwanszuy - - Note : 1/ Excluding electricity off grid generation.
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TABLE 3 ALTERNATIVE ENERGY POTENTIAL CONSUMPTION AND REMAINED ENERGY POTENTIAL BY ENERGY TYPES IN 2008

o
B2 : AR IV WAY unit : ktoe

NI IANAITWN AUNILBIN T

@nanInLBe
COMMERCIAL ALTERNATIVE FINAL ALTERNATIVE naswiwaa
J o ENERGY CONSUMPTION ENERGY CONSUMPTION REMAINED ENERGY TYPES
ol TLANNAIITW
= ALTERNATIVE Tl : . ENERGY
& RFI AsIaN
3 ENERGY POTENTIAL ELECTRICITY POTNETIAL
=
2¢ TRANSPORT
pA MANUFACTURING RESIDENTIAL
3 ATION
=
2 [wassmBrmnavasuds 33,557.96 202.79 ¥ - - 6,347.00 - 5898  12,447.79  21,110.17 SOLID BIOMASS ENERGY
=
§ WagemuEsaiag 532,495.13 0.26 - - - - - 0.26 532,494.87 SOLARENERGY
=1 [ 6/ 6/
§ NAIINBAN 12.25 0.02 - - - - - 0.02 12.23 WIND ENERGY
3 o R/l 7l
i NRITWW 45.30 18.60 - - - - - 18.60 26.7 HYDRO ENERGY
3
ENTE 3,612.59 043 - - - - - 043 361216 GARBAGE"
Nlg of 9/
G [wamasBinmaasvad 982.56 - - - - 602 - 602.00 380.56 LIQUID BIOFUELS
:;5' faBanm 806.36 3.24 - - - - - 3.24 803.12 BIOGAS
E NAIHAMNTAWIARAN 526.95 0.09 - - - - - 0.09 526.86 GEOTHERMAL ENERGY
o
> |Rasssama’ 322,924.35 - - - 2,499.00 654 - 3,153.00 319,771.35 NATURAL GAS"
P
=H |, A a
m fwiin / anlud 536,935.00 - - - 7,744.00 - - 7,74400 529,191.00 COAL/LIGNITE""
Zz ) PO o T
S |wunoma ;17 mIltwasnunaunmdindiodlusd Iduaznslswasnunaunutugarine Note : 1/ Commercial Alternative Energy Consumption and Final Alternative Energy Consumption.
= q o q
ﬁ 2/ ﬁagaa%is:wmmiﬂ%‘uﬂy 2/ Data has not yet revised.
m 3/ NaNgEas NWK. 3/ On - Grid for EGAT.
m .
X 4/ wananuasnaInwi. 4/ Off - Grid for EGAT.
(9]
A, LNAL, NNSBY UWAZIFALARE MNINNIINEAT ncluding Fuel Wood, Paddy Husk, Bagasse and Agricultural waste.

- 5/ il el 5/ Including Fuel Wood, Paddy Husk, B d Agricultural
g 6/ FNIAMWITINTINUINTIBNUNIANEN "NBNBNEINUNaLNUTaILTzIna lne 2546 6/ Energy Potential from "Thailand Alternative Energy Situation 2003"
o
b 7/ asmseaa liiin 12 wneiad 7/ Installed Capacity not Exceeding 12 MW.
2 8/ FNIAWITINRINBIIANTELIRANTLEN Tnal 8/ Combustion Process Energy Potential.
'é’ 9/ mamueaussluladisaiianisaus 9/ Including Ethanol and Biodiesel for Transportation.
@ 10/ FMEsIINT@EN 10/ Including Natural Gas Import.
o 11/ Twsuiniudn 11/ Including Coal Import.
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TABLE 4 ALTERNATIVE ENERGY POTENTIAL AND CONSUMPTION”BY ENERGY TYPES

' o o ¥ oA .
UG : NUARENBUINIWINBAD unit : ktoe
2547

ﬂiglﬂ'ﬂwg\‘]\‘lq% ANgNIN ﬂ'lisl‘ﬁ ANYNIN ANgNIN ANgNIN ANgNIN ENERGY TYPES

LBINRINT NRIH BINRINH LBINRINH NRIN LBINRINT LBINRINH NRIN

ENERGY ENERGY ENERGY ENERGY ENERGY ENERGY ENERGY ENERGY ENERGY ENERGY
POTENTIAL CONSUMPTION POTENTIAL CONSUMPTION POTENTIAL CONSUMPTION POTENTIAL CONSUMPTION POTENTIAL CONSUMPTION

800Z NOILVNLIS ADYANT JAILVNYILTV ANVIIVHL/LSSE [LRU]BUIZLLECRHUNOUNLICEMHILERLE

WasamEmIaTasuds” 22,695.30 10,516.00 17,799.70 10,824.00 19,786.39 10,993.00 30,953.77 11,645.00 33,557.96 12,447.79 SOLID BIOMASS ENERGY”
nasomuasafingiBalni 554,356.32 0.20 554,356.32 0.20 554,356.32 0.21 554,356.32 0.22 532,495.13 0.26 PHOTOVOLTAIC
nassmuEsafindifsanadon’ 332,422.40 0.20 332,422.40 0.20 332,422.40 0.20 332,422.40 0.20 332,442.40 0.50 SOLAR REDIATION”
wasowan" 12.25 0.02 12.25 0.02 12.25 0.02 12.25 0.02 12.25 0.02 WIND ENERGY"
AR 58.93 23.13 53.39 21.28 58.69 22.99 42.55 25.52 45.30 18.60 HYDRO ENERGY"
agz” 3,655.84 0.46 3,412.96 0.43 3,503.00 0.43 3,545.61 0.33 3,612.59 0.43 GARBAGE"
Hamaeinmaasmar’ 773.20 4.00 667.90 50.00 642.98 96.00 887.88 190.00 982.56 602.00 LIQUID BIOFUELS”
ABBIAIN 537.90 0.00 428.60 0.15 1,136.37 0.82 1,087.03 1.19 806.36 3.24 BIOGAS
nasswaNnSanlanan 526.95 0.05 526.95 0.05 526.95 0.07 526.95 0.08 526.95 0.09 GEOTHERMAL ENERGY
osssuma 720,616.90 2,341.00 823,869.40 2,027.00 775,359.49 2,234.00 749,627.08 2,594.00 322,924.35 3,153.00 NATURAL GAS ¥
dwmdin s anlud” 837,161.60 5,918.00 721,480.60 6,757.00 722,638.00 7,489.00 532,411.96 6,981.00 536,935.00 7,744.00 COAL/ LIGNITE”
wnpiwg o 1/ mﬂ'ﬁwa“'amuﬂmmw,‘fmwwtﬁmﬂugﬂvlwﬁﬂu,a:mﬂfwﬁ'\muﬂmmwf?uqﬂﬁwzJ Note : 1/ Commercial Alternative Energy Consumption and Final Alternative Energy Consumption.

2/ i’sw?lu, ﬂ"luvlﬁ, LNAL, nnsasy Ll,a:i'a@mﬁal’ﬁﬂ’mﬂ’mﬂ‘ﬂm 2/ Including Fuel Wood, Charcoal, Paddy Husk, Bagasse and Agricultural waste.

3/ ‘”agaagﬁwiwmsﬂ%’uﬂ@o 3/ Data has not yet revised.

4/ FNEMNITINAINUNNTILNUMTANIN TN UNAINUNAUNUBaIUTzING e 2546 4/ Energy Potential from "Thailand Alternative Energy Situation 2003"

5/ asmInaaliiiu 12 wnziad 5/ Installed Capacity not Exceeding 12 MW.

6/ FNEAWIEINAINWNNNTELIRMTLEN DAL 6/ Combustion Process Energy Potential.

7/ yamamuoauaslulediaionsuuds 7/ Including Ethanol and Biodiesel for transportation.

8/ Tt uAnig 8/ Including Coal Import.

9/ IUMFBITUTIAUNLTN 9/ Including Natural Gas Import.
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TABLE 5 PLANTED AREA FOR PRODUCTION OF SOLID BIOMASS ENERGY BY PROVINCE IN 2008

v o o g o ¢ o o o ¢ & o o < a & - LR o
aaﬂ[ﬁﬂﬂ’l% 2711 T.I'I'JTWG]LE‘IEIG?WI'J Nnd1znas rankain HNENIN [ GGH] dhe altnaad 21708 NI duilzsa

INDUSTRIAL SUGARCANE RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE

] -~ ] ~ ] ~ ] ~ & A ] A ) A ] A & A ] A ] A ] A
Waimnzign NAKE® Wafmnzign NAKEA Waimnzign NAKE® Waimnzign NAKE® Waimnzign NAKE® Wafmnzign NAKEA Wafwnzgn wawde  Wafunzdgn mawde  iaiunzign NAKEA Wafmnzgn wawda Wafmnzign NAKEA Wafmnzign NAKEA PROVINCE

Qs Q
INIA
(15) ) (15) ) (15) ) (15) ) (15) ) (15) ) (15) ) (15) ) (l5) ) (15) ) (15) ) (15) )

PLANTED AREA PRODUCTION  PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION

(rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) [(£D) (ton) [(£D) (ton) ((£D) (ton) (rai) (ton)

saunadszine 6,588,174 73,501,611 70,223,563 32,026,492 6,691,807 4,249,354 7,750,411 25,155,802 3,626,716 9,264,655 1,542,556 1,483,927 211,341 51,378 9,302 2,058 754,268 186,819 210,321 55,234 16,716,945 3,166,843 632,271 2,278,162 WHOLE KONGDOM
Maite 1,796,980 20,569,372 17,082,686 9,658,275 4,181,975 2,777,243 1,155,594 3,805,127 - - 2247 26,426 106,538 27,090 5556 1,115 529,310 136,664 110,135 29,668 600,578 3,710 65926 222,081 NORTHERN

G REall 509 4,056 1,460,068 811,187 431,526 297,374 4,980 14,473 - - - - 4567 1,186 - - 30,379 6485 - - 92,851 308 - - CHAING RAI

Welen - - 619232 308,013 221,090 149,617 432 1,227 - - - - 10,531 2,760 3,951 790 1,842 474 - - 81,473 578 - - PHAYAO

a1 27,478 209,759 451,929 239,618 65055 45,131 269 735 - - - - 28910 6,908 162 31 31,613 6,770 - - 25,866 9 15208 55300 LAMPANG

Mnw - - 159,436 91,778 77,202 52,189 - - - - - - 1,967 481 - - 2,098 587 - - 8,865 - - - LAMPHUN

1Bealna 1,723 15,313 573,080 337,140 107,529 69,374 - - - - - - 11,426 3,218 - - 100,697 29,279 - - 32,927 - - - CHAING MAI
LFRIRD - - 125010 57,637 6,331 3,203 - - - - - - 4358 1,119 - - 58,053 17,640 - - 2,286 - - - MAE HONG SON
an 9,418 90,433 259,947 117,971 458,144 286,596 5,719 17,505 - - 6,498 7915 10,850 2,698 - - 48234 11,027 - - 18,578 16 - - TAK

AULNILNTT 427,894 5,114,894 1,796,017 1,011,269 178,431 120,481 448,306 1,503,515 - - - - 509 127 374 72 24759 6,703 - - 32,784 466 159 487 KAMPHAENG PHET
qimﬁm 150,270 1,556,896 1,199,457 664,840 71,279 44,640 2,317 7,274 - - - - 371 94 529 107 39,770 10,787 - - 19,906 - - - SUKHOTHAI

WW3 2,082 21,811 265877 150,141 143,871 86,000 1,288 3,886 - - - - 5673 1,399 - - 79,049 19,932 - - 17,636 - - - PHRAE

i) - - 208543 108,544 468,571 310,727 - - - - 272 316 10,049 2,859 64 12 28,831 6,842 - - 47,728 590 - - NAN

Q(ﬂia(ﬂﬁ 90,559 954,532 722,358 467,959 107,994 68,360 9,389 29,149 - - - - 3,129 814 - - 42,901 9,737 - - 18,025 8 1,288 4,344 UTTARADIT
W‘Hnﬂaﬂ 121,011 1,319,578 1,918,569 1,134,539 254,360 169,842 181,152 594,701 - - 3,120 4,081 3,393 924 - - 27,423 7,046 - - 145328 835 27,441 95039 PHITSANULOK
NIOT 43,819 466,165 2,203,313 1,334,737 451186 31,280 3,553 11,053 - - 876 1,331 487 133 - - 2,389 630 - - 1,896 - - - PHICHIT

PATEITIA 520,890 6,177,248 3,177,131 1,792,863 383,880 259,507 241,945 793,366 - - 4,957 5,051 6,658 1,552 476 103 2,269 554 72,186 19,050 7,982 47 - - NAKHON SAWAN
9numih 185,194 2,027,750 750,146 404,141 184,163 125689 224,191 724,098 - - - - 1,257 309 - - 1,884 416 - - 21,878 626 21,830 66,911 UTHAI THANI
waajmf 216,133 2,610,937 1,192,573 625898 977,363 657,143 32,053 104,145 - - 6,694 7,732 2,403 509 - - 7119 1,755 37,949 10,618 24,569 227 - - PHETCHABUN
NMAAZIRDINIALINIRD 2,521,455 27,890,193 34,334,578 10,983,541 1,552,102 877,698 4,242,134 13,448,031 - - 40,038 41,590 82,122 17,547 299 45 215112 47,447 - - 2,799,209 154,917 20,129 63,306 NORTHEASTERN

L8 66,289 623,831 422,765 148,287 551,987 296,471 156,307 477,067 - - 650 510 1,302 312 299 45 59166 13,968 - - 382497 11,301 996 3,557 LOEI

WhaIIan 34,766 327,454 934240 290,192 57,364 32,815 43,253 135,194 - - - - 405 98 - - 23872 459 - - 94288 2,111 - - NONG BUA LAM PHU
9Tl 370,493 3,920,246 1,905,403 584,807 17,744 9,085 179,260 591,566 - - 528 433 9,241 2,150 - - 4,965 858 - - 295000 14,880 - - UDON THANI
AUDIANY 7,445 75123 1,177,365 367,925 4,081 2,155 38,220 112,803 - - 1,774 1,847 624 147 - - - - - - 637,824 35138 12,017 36,792 NONG KHAI
ANAUAT 16,337 158,904 1,867,636 582,241 - - 68,044 205,123 - - 502 342 4764 1,083 - - - - - - 171,665 4,758 - - SAKON NAKHON
UATWUY 6,810 71,682 1,097,607 322,165 - - 13,499 38,657 - - 2,532 2,248 1,400 324 - - - - - - 140,517 8,157 7,116 22,957 NAKHON PHANOM
UNAANT 94,712 1,023,348 368,594 118,512 - - 99,591 282,102 - - 1,447 1,660 4588 1,128 - - - - - - 110,000 6,818 - - MUKDAHAN

olass 4,162 42,796 1,097,556 323,756 - - 47133 159,141 - - 1,439 947 3,228 748 - - - - - - 49,657 3,922 - - YASOTHON
du19laTey 3,230 32,843 919,275 276,879 - - 32,608 103,405 - - - - 731 182 - - - - - - 42418 848 - - AMNAT CHAROEN
guaTITmil - - 3,374,765 1,014,122 4,724 3,189 121,891 386,061 - - 1,274 1,228 10,407 1,869 - - - - - - 168,523 9,201 - - UBON RATCHATHANI
FaRzIN - - 2,337,938 828,228 76,990 46,575 81,485 261,173 - - 4,796 6,930 8,955 1,647 - - - - - - 176,096 13,595 - - SISAKET

q‘%um% 159,405 1,699,468 2,732,583 955,195 - - 36458 113,344 - - 3,905 4,288 4920 1,073 - - - - - - 90,686 11,316 - - SURIN

Uﬁ%’mﬁ 133,205 1,434,526 2,771,721 884,650 454 266 213,431 710,049 - - 3,287 5338 12,136 2,296 - - - - - - 178,331 20,660 - - BURIRAM
URIFIIANY 32,691 338,149 1,972,669 662,555 - - 123,084 377,818 - - 2,301 1,908 589 122 - - 1,150 236 - - 3,881 449 - - MAHA SARAKHAM
Souida 15,521 164,522 2,708,012 878,298 - - 104214 334,409 - - 2,175 1,462 2,420 547 - - 269 56 - - 24,657 2,424 - - RIOET

mwﬁmf 272,119 3,122,303 1,576,800 618,250 - - 280,530 924,312 - - 2,977 2,778 8,003 2,009 - - 3,850 782 - - 137,398 4,801 - - KALASIN

VAU 482,672 5,662,234 2,458,792 757,419 6,939 3,970 225660 671,836 - - 1,656 1,013 4269 1,037 - - 57,403 12,802 - - 38,507 1,909 - - KHON KAEN

Toni 310,147 3,521,550 1,317,051 377,625 114,903 66,644 399,012 1,265,542 - - 1,867 1,744 948 192 - - 64,437 14,151 - - 31,431 1,529 - - CHAIYAPHUM
WATTITHIN 511,451 5671,214 3,293,806 992,435 716,916 416,528 1,978,454 6,298,429 - - 6,928 6,914 3,192 583 - - - - - - 25,833 1,100 - - NAKHON RATCHASIMA
"7;&1’] : ﬁﬁﬁﬂﬂ’]uLﬁiHﬂﬁ‘DﬂﬁimH@li Source : Office of Agricultural Economics.
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TABLE 5 PLANTED AREA FOR PRODUCTION OF SOLID BIOMASS ENERGY BY PROVINCE IN 2008(CONTINUED)

v o o g o ¢ o o o ¢ & o o < a < a & o
aaﬂ‘[ﬁﬂﬂ’l% 2711 T.I'I'JTWG]LE‘IEIG?WI'J Nnd1lznas rankain HNENIN [N AT altnaad 21708 NI duilzsa

INDUSTRIAL SUGARCANE RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE

] ~ ) ~ ] ~ ] ~ ) A ] A & A ] A & A ¥ A ] A ) A
Waimnzign NAKE® Waimnzign NAKE® Waimnzign NAKE® Waimnzign NAKEA Waimnzign NAKEA Waimnzign NAKE® Wafwnzgn wawde  afunzdgn wawde  Wefwizdgn wakde  lefnzdgn wende Wafmnzign NAKEA Waimnzign NAKE® PROVINCE

(15) ) (l5) ) (15) (61m) (15) ) (15) ) (15) ) (15) ) (15) ) (15) ) (15) ) (l5) ) (15) )

PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION  PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION  PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION PLANTED AREA PRODUCTION

(rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton) (rai) (ton)
nanans 2,269,739 25,042,046 16,546,158 10,462,028 957,730 594,413 2,352,683 7,902,644 380,586 673,218 684,459 722,936 17,229 5,757 3,447 898 9,846 2,708 100,186 25,566 1,977,460 364,100 537,383 1,966,478 CENTRAL
Eﬁziﬁ 154,823 1,603,869 597,067 350,808 155,231 98,106 31,681 106,036 - - 2,599 3,386 3,222 1,409 - - - - 6,322 1,694 678 - - - SARABURI
anﬁ 314,482 3,282,130 1,312,645 762,542 391,997 238,334 110,239 374,947 - - - - 6,957 2,433 1,452 347 - - 90,381 23,138 392 - - - LOP BURI
ad‘ﬁru‘% 36,350 391,552 791,092 578,050 - - - - - - - - 434 151 - - - - - - - - - - SING BURI
THUIN 35,554 386,846 1,674,679 1,203,071 13,713 7,899 74,870 245,659 - - 1,414 1,630 860 232 - - - - 2,366 584 - - - - CHAI NAT
égwssmaﬁ 385,524 4,509,872 2,475,049 1,822,060 61,813 37,644 37,295 120,923 - - 1,150 1,239 - - - - - - 1,117 150 1,200 2 4,887 15,534 SUPHAN BURI
819N09 13,024 144,656 818,958 579,342 - - - - - - - - - - - - - - - - - - - - ANG THONG
NIZUATAID g3en - - 1,620,453 1,090,284 - - - - - - 1,109 1,942 - - - - - - - - - - - - AYUTTHAYA
UuNY3 - - 231,968 177,198 - - - - - - 2,089 2,442 - - - - - - - - - - - - NONTHABURI
NILNNY - - 207,666 149,623 - - - - - - - - - - - - - - - - - - - - BANGKOK
ﬂnm‘ﬁ’lﬁ - - 571,295 414,017 - - - - 3,282 871 958 1,078 - - - - - - - - - - - - PATHUM THANI
“ATUILN - - 512,794 253,547 - - - - - - 2,268 3,202 - - - - - - - - - - - - NAKHON NAYOK
ﬂi’l%mﬁ 5,635 54,916 878,531 354,762 8,560 5,555 160,478 544,307 656 - 956 944 - - - - 798 210 - - 11,539 748 - - PRACHIN BURI
ATINT 50,715 508,800 1,206,225 704,640 16,840 10,828 316,275 1,078,701 14,360 11,597 12,918 9,301 - - - - 1,476 477 - - 116,896 19,575 12,196 47,265 CHACHOENGSAO
FIUND 205,751 2,193,479 808,818 245,339 185,147 121,642 389,938 1,288,672 11,663 11,694 - - 437 101 - - 2,871 947 - - 18,511 2,325 - - SA KAEO
ifumﬁ 15,624 163,369 50,412 16,014 30,691 18,814 262,236 900,220 5,080 8,455 15,933 8,795 - - - - 1,680 462 - - 463,799 89,514 3,208 11,876 CHANTHABURI
2R} - - 39,690 15,384 - - - - 67,096 132,523 7,721 6,656 - - - - - - - - 250,031 47,731 23,865 93,947 TRAT
PN 32,056 358,753 39,348 17,217 - - 244,644 840,179 20,965 36,357 19,599 15,699 - - - - - - - - 701,732 148,642 58,442 283,752 RAYONG
“]jmﬁ 115,153 1,264,079 143,538 59,097 1,209 724 310,288 1,071,929 81,848 230,607 81,024 151,272 - - - - - - - - 185,757 34,626 32,302 176,676 CHON BURI
fynIUsnnms - - 61,616 46,335 - - - - - - 6,501 6,670 - - - - - - - - - - - - SAMUT PRAKAN
FYNIFIAT - - 26,163 17,403 - - - - - - 6,214 3,150 - - - - - - - - - - - - SAMUT SAKHON
umﬂgu 65,367 753,076 754,479 545,109 - - - - - - 725 1,056 - - - - - - - - - - - - NAKHON PATHOM
mryﬁm‘uq'% 626,996 7,186,720 508,229 298,081 80,247 47,827 314,580 1,013,664 4,641 3,541 1,022 1,214 1,729 430 1,995 551 3,021 612 - - 97,206 8,849 32,162 106,507 KANCHANABURI
swaﬁ 161,379 1,741,498 561,849 383,484 7,439 4,359 96,101 303,750 - - 11,200 11,089 930 213 - - - - - - 14,077 471 32,049 115,340 RATCHABURI
FYNIFIAN - - 3,189 2,283 - - - - - - 59,193 45,958 - - - - - - - - - - - - SAMUT SONGKHRAM
LW“DSiﬁ 20,878 205,843 556,321 333,033 2,633 1,432 4,058 13,657 2,798 632 15,305 11,494 2,231 680 - - - - - - 7,300 - 37,984 121,035 PHETCHABURI
U5zUfAIIus 30,428 292,588 94,084 43,305 2,210 1,249 - - 168,197 236,941 434,561 434,719 429 108 - - - - - - 108,342 11,617 300,288 994,546 PRACHUAP KHIRI KHAN
aala - - 2,260,141 922,648 - - - - 3,246,130 8,591,437 795,642 692,975 5,452 984 - - - - - - 11,339,698 2,644,116 8,833 26,297 SOUTHERN
TUNWT - - 32,823 12,573 - - - - 732,371 2,171,318 226,491 242,572 188 29 - - - - - - 464,662 107,770 8,833 26,297 CHUMPHON
U - - 3,988 1,208 - - - - 73,274 140,520 3,924 3,630 - - - - - - - - 150,529 23,455 - - RANONG
Eji’l‘iﬂ-gg‘ﬁ’lﬁ - - 24,387 10,538 - - - - 915,255 2,429,963 218,819 145,952 413 86 - - - - - - 1,871,907 428,184 - - SURAT THANI
W41 - - 9,129 2,996 - - - - 102,158 232,820 22,135 19,634 - - - - - - - - 757,025 147,271 - - PHANGNGA
J;]Lﬁ(ﬂ - - 917 308 - - - - 1,133 2,344 11,241 11,915 - - - - - - - - 91,787 23,552 - - PHUKET
ﬂi:ﬁi - - 21,101 7,476 - - - - 965,809 2,755,306 12,306 13,500 - - - - - - - - 625,231 138,421 - - KRABI
a%d - - 43,228 14,953 - - - - 109,026 258,946 12,193 11,888 - - - - - - - - 1,310,188 333,863 - - TRANG
WATFITITUIND - - 738,979 286,928 - - - - 149,164 265,264 104,955 105,795 1,151 198 - - - - - - 1,447,643 293,137 - - NAKHON S| THAMMARAT
Wﬂi\!d - - 432,929 195,381 - - - - 10,088 8,252 11,345 9,859 1,234 223 - - - - - - 538,477 140,590 - - PHATTHALUNG
®ITAN - - 479,524 221,913 - - - - 24,022 50,660 17,865 14,059 1,683 290 - - - - - - 1,444,302 366,636 - - SONGKHLA
98 - - 80,105 30,412 - - - - 104,539 225,730 3,198 2,410 - - - - - - - - 290,019 65,242 - - SATUN
Taad - - 228,216 78,851 - - - - 12,985 596 84,148 62,953 783 158 - - - - - - 295,185 67,159 - - PATTANI
HERR - - 60,712 21,297 - - - - 7,031 1,890 11,799 7,814 - - - - - - - - 1,046,872 253,468 - - YALA
UINTNE - - 104,103 37,814 - - - - 39,275 47,828 55,223 40,994 - - - - - - - - 1,005,871 255,368 - - NARATHIWAT
Aan ﬁ'lﬁm'mmiugﬁamimum Source : Office of Agr Source : Office of Agricultural Economics.
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TABLE 6 AGRICULTURAL WASTES OF SOLID BIOMASS ENERGY BY PROVINCE IN 2008
vl : aw /1l
aaul3997% 21 Flnaagedad Awdznas thdnringin TN Aame Ha Awmaas 21ng H9NII Fuiesa

INDUSTRIAL SUGARCANE RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE
N gaauazly  mndan wnay Wt &ew e lu Getmlwa 6w wmin mily  lethdy  nzan nzaw nean wWden u lu wian fdu s oea lu wden  ludw  dwld T#u  wewld 2&es A PROVINCE
TOP, BAGASSE PADDY  STRAW STALK cOoB STALK  ROOT  u@zii®  FIBER  SHELL  EMPTY SHELL W8smu 9% 712A18  GROUNDNUTS COTTON STALK, SORGHUM CHAR FUEL FROND SAW  guilzia
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK FROND, EMPTY  SHELL STALK LEAVES, LEAVES, COAL WOOD AND DUST  STALK

LEAVES BUNCHES SHELL STEM LEAVES

i’JNG‘ﬂ‘i:mﬂ 14,994,328 22,270,989 7,237,986 38,111,525 3,790,423 803,128 3,043,853 2,289,179 2,519,986 1,380,433 1,195,140 1,991,901 366,530 838,419 835,451 16,596 6,651 219,886 69,153 940,552 785,378 319,851 107,672 1,339,559 WHOLE KONGDOM
Maite 4,196,152 6,232,520 2,182,770 11,493,347 2,477,301 524,899 460,420 346,267 - - - - 6,527 14,931 14,878 8,750 3,604 160,854 37,144 1,102 920 375 126 130,584 NORTHERN

Fo9Te 827 1,229 183,328 965,313 265,258 56,204 1,751 1,317 - - - - - - - 383 - 7,633 - 91 76 31 10 - CHAING RAI

Welen - - 69,611 366,535 133,458 28,278 148 112 - - - - - - - 891 2,553 558 - 172 143 58 20 - PHAYAO

a1 42,791 63,557 54,154 285,145 40,257 8,530 89 67 - - - - - - - 2,231 100 7,968 - 3 2 1 0 32,516 LAMPANG

ﬁ’lwuu - - 20,742 109,216 46,553 9,864 - - - - - - - - - 155 - 691 - - - - - - LAMPHUN

1Bealna 3,124 4,640 76,194 401,197 61,882 13,112 - - - - - - - - - 1,039 - 34,461 - - - - - - CHAING MAI
uNdadaan - - 13,026 68,588 2,857 605 - - - - - - - - - 361 - 20,762 - - - - - - MAE HONG SON
@1n 18,448 27,401 26,661 140,385 255,644 54,167 2,118 1,593 - - - - 1,955 4,472 4,456 871 0 12,979 - 5 4 2 1 - TAK

TWWILN TS 1,043,438 1,549,813 228,547 1,203,410 107,469 22,771 181,925 136,820 - - - - - - - 41 233 7,889 - 138 116 47 16 286 KAMPHAENG PHET
E*!I"U“ffil 317,607 471,739 150,254 791,160 39,819 8,437 880 662 - - - - - - - 30 346 12,696 - - - - - - SUKHOTHAI

WS 4,449 6,609 33,932 178,668 76,712 16,254 470 354 - - - - - - - 452 0 23,460 - - - - - - PHRAE

1 - - 24,531 129,167 277,168 58,727 - - - - - - 78 179 178 923 39 8,053 - 175 146 60 20 - NAN

q@]iaﬁﬂﬁ 194,725 289,223 105,759 556,871 60,977 12,920 3,627 2,653 - - - - - - - 263 - 11,460 - 2 2 1 0 2,554 UTTARADIT
ﬁwnﬂan 269,194 399,832 256,406 1,350,101 151,499 32,100 71,959 54,118 - - - - 1,008 2,306 2,298 298 0 8,293 - 248 207 84 28 55,883 PHITSANULOK

NIOT 95,098 141,248 301,651 1,588,337 27,902 5,912 1,337 1,006 - - - - 329 752 749 43 0 742 - - - - - - PHICHIT

PATEITIA 1,260,159 1,871,706 405,187 2,133,507 231,561 49,064 95,997 72,196 - - - - 1,248 2,854 2,844 501 333 652 23,851 14 12 5 2 - NAKHON SAWAN
qﬁﬂ‘ﬁ’lﬁ 413,661 614,408 91,336 480,928 112,115 23,755 87,616 65,893 - - - - - - - 100 0 490 - 186 155 63 21 39,344 UTHAI THANI
LW“DSHSE]I 532,631 791,114 141,453 744,819 586,172 124,200 12,602 9,477 - - - - 1,910 4,369 4,353 164 0 2,066 13,294 67 56 23 8 - PHETCHABUN
nMaaziwaandudmite 5,689,509 8,450,728 2,482,280 13,070,414 782,907 165,885 1,627,212 1,223,771 - - - - 10,273 23,498 23,415 5,668 145 55,845 - 46,010 38,419 15,647 5,267 37,224 NORTHEASTERN

3] 127,262 189,021 33,513 176,462 264,452 56,033 57,725 43,413 - - - - 126 288 287 101 145 16,440 - 3,356 2,803 1,141 384 2,092 LOEI

%uaaﬂ"sﬁﬂg 66,801 99,219 65,583 345,328 29,271 6,202 16,358 12,303 - - - - - - - 32 - 5,407 - 627 524 213 72 - NONG BUA LAM PHU
El(ﬂi‘ﬁ’lﬁ 799,730 1,187,835 132,166 695,920 8,104 1,717 71,579 53,833 - - - - 107 245 244 694 0 1,010 - 4419 3690 1,503 506 - UDON THANI
RwaIAE 15,325 22,762 83,151 437,831 1,922 407 13,649 10,265 - - - - 456 1,044 1,040 47 - - - 10,436 8,714 3,549 1,195 21,634 NONG KHAI

RNAUAT 32,416 48,148 131,586 692,867 - - 24,820 18,666 - - - - 84 193 193 350 - - - 1,413 1,180 481 162 - SAKON NAKHON
BATWLY 14,623 21,720 72,809 383,376 - - 4,678 3,518 - - - - 555 1,270 1,266 105 - - - 2423 2,023 824 277 13,499 NAKHON PHANOM
YNAINIT 208,763 310,074 26,784 141,029 - - 34,134 25,671 - - - - 410 938 935 364 0 - - 2,025 1,691 689 232 - MUKDAHAN

olass 8,730 12,967 73,169 385,270 - - 19,256 14,482 - - - - 234 535 533 242 - - - 1,165 973 396 133 - YASOTHON
ﬁﬂu’li]Lﬁ]%fy 6,700 9,951 62,575 329,486 - - 12,512 9,410 - - - - - - - 59 - - - 252 210 86 29 - AMNAT CHAROEN
quasﬂﬂnmﬁ - - 229,192 1,206,805 2,845 603 46,713 35,132 - - - - 303 694 691 604 0 - - 2,733 2,282 929 313 - UBON RATCHATHANI
FaRzIN - - 187,180 985,591 41,545 8,803 31,602 23,767 - - - - 1,712 3,915 3,902 532 - - - 4038 3372 1,373 462 - SISAKET

Eﬁu“ni’ 346,691 514,939 215,874 1,136,682 - - 13,715 10,314 - - - - 1,059 2,423 2,414 347 - - - 3,361 2,806 1,143 385 - SURIN

Uﬁ%’&lﬁ 292,643 434,661 199,931 1,052,734 237 50 85,916 64,614 - - - - 1,318 3,016 3,005 742 - - - 6,136 5,124 2,087 702 - BURI RAM
UWIRIIANY 68,982 102,459 149,737 788,440 - - 45,716 34,381 - - - - 471 1,078 1,074 39 - 278 - 133 111 45 15 - MAHA SARAKHAM
Souida 33,562 49,850 198,495 1,045,175 - - 40,463 30,431 - - - - 361 826 823 177 - 66 - 720 601 245 82 - RIOET

ﬂ’lWﬁWﬂf 636,950 946,058 139,725 735,718 - - 111,842 84,112 - - - - 686 1,570 1,564 649 - 920 - 1,426 1,191 485 163 - KALASIN

YD 1,155,096 1,715,657 171,177 901,329 3,541 750 81,292 61,137 - - - - 250 572 570 335 - 15,068 - 567 473 193 65 - KHON KAEN

fﬂ{]ﬁ 718,396 1,067,030 85,343 449,374 59,446 12,596 153,131 115,164 - - - - 431 985 982 62 - 16,656 - 454 379 154 52 - CHAIYAPHUM
WATTITHNN 1,156,928 1,718,378 224,290 1,180,998 371,543 78,724 762,110 573,157 - - - - 1,708 3,906 3,893 188 0 - - 327 273 111 37 - NAKHON RATCHASIMA
"7;&1’] : ﬁﬁﬁﬂﬂ’]uLﬁiHﬂﬁ‘DﬂﬁimH@li Source : Office of Agricultural Economics.
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TABLE 6 AGRICULTURAL WASTES OF SOLID BIOMASS ENERGY BY PROVINCE IN 2008(CONTINUED)

daalsoan 22 s lnaasediad Andnlznag thdasksin N3 Aaae Hae dndas e 819N fuilzsa
INDUSTRIAL SUGARCANE RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE
goauazly  mnsas  unau  Wedn  dew paa lu dedlwe  dndu wmi msly  lethdn  nean nzay  nean  Lden s lu wldan fdn  ddw oo luwfen  ludu  dwld Tiw  wewld 98 eads PROVINCE
TOP,  BAGASSE PADDY  STRAW STALK coB STALK ~ ROOT  usgfn® FIBER  SHELL  EMPTY  SHELL WAzMMU 9% ngany  GROUNDNUTS COTTON STALK, SORGHUM CHAR FUEL FROND SAW  §uilzsa
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK FROND, EMPTY SHELL STALK LEAVES, LEAVES, COAL WOOD AND DUST  STALK
LEAVES BUNCHES SHELL STEM LEAVES
aanand 5,108,577 7,587,740 2,364,418 12,449,813 530,216 112,344 956,220 719,141 183,115 100,309 86,845 144,742 178,565 408,459 407,013 1,860 2,902 3,187 32,009 108,138 90,297 36,774 12,379 1,156,289 CENTRAL
E‘ﬁzlﬁ 327,189 485,972 79,283 417,462 87,511 18,542 12,830 9,649 - - - - 836 1,913 1,906 455 - 0 2121 - - - - - SARABURI
anﬁ 669,555 994,485 172,334 907,425 212,594 45,045 45,369 34,120 - - - - - - - 786 1,122 - 28,969 - - - - - LOP BURI
%aﬁq‘% 79,877 118,640 130,639 687,880 - - - - - - - - - - - 49 - - - - - - - - SING BURI
TEUIN 78,917 117,214 271,894 1,431,654 7,046 1,493 29,725 22,355 - - - - 403 921 918 75 - - 731 - - - - - CHAI NAT
qwsimaﬁ 920,014 1,366,491 411,786 2,168,251 33,578 7,115 14,632 11,004 - - - - 306 700 698 - - - 188 1 1 0 0 9,134 SUPHAN BURI
89N 29,510 43,831 130,931 689,417 - - - - - - - - - - - - - - - - - - - - ANG THONG
WITUATAIDYTEN - - 246,404 1,297,438 - - - - - - - - 480 1,007 1,093 - - - - - - - - - AYUTTHAYA
UuNYI - - 40,047 210,866 - - - - - - - - 603 1,380 1,375 - - - - - - - - - NONTHABURI
NIINNY - - 33,815 178,051 - - - - - - - - - - - - - - - - - - - - BANGKOK
ﬂ“q&l'ﬁ’lﬁ - - 93,568 492,680 - - - - 237 130 112 187 266 609 607 - - - - - - - - - PATHUM THANI
WATUIEN - - 57,302 301,721 - - - - - - - - 791 1,809 1,803 - - - - - - - - - NAKHON NAYOK
ﬂi’]%%lﬁ 11,203 16,640 80,176 422,167 4,955 1,050 65,861 49,532 - - - - 233 533 531 - - 247 - 222 186 76 25 - PRACHIN BURI
ALTIUNT 103,795 154,166 159,249 838,522 9,659 2,046 130,523 98,162 3,154 1,728 1,496 2,493 2,297 5,255 5,236 - - 561 - 5,814 4,855 1,977 666 27,792 CHACHOENGSAO
U 447 470 664,624 55,447 291,953 108,505 22,990 155,929 117,269 3,181 1,742 1,509 2,514 - - - 33 0 1,115 - 691 577 235 79 - SA KAEO
?dv‘l«laﬂlﬁ 33,327 49,501 3,619 19,057 16,782 3,556 108,927 81,920 2,300 1,260 1,091 1,818 2,172 4,969 4,952 - - 544 - 26,586 22,199 9,041 3,043 6,983 CHANTHABURI
fINA - - 3,477 18,307 - - - - 36,046 19,746 17,095 28,492 1,644 3,761 3,747 - - - - 14176 11,837 4,821 1,623 55,241 TRAT
RN 73,186 108,702 3,891 20,488 - - 101,662 76,456 9,889 5,417 4,690 7,817 3,878 8,870 8,839 - - - - 44147 36,863 15,013 5,054 166,846 RAYONG
“]jm_ﬁ 257,872 383,016 13,356 70,325 646 137 129,703 97,546 62,725 34,360 29,748 49,581 37,364 85,469 85,166 - - - - 10,284 8,587 3,497 1,177 103,885 CHON BURI
synIUIMNY - - 10472 55139 - - - - - - - - 1647 3769 3,755 - - - - - - - - - SAMUT PRAKAN
§YNIANAT - - 3933 20,710 - - - - - - - - 778 1,780 1,773 - - - - - - - - - SAMUT SAKHON
%ﬂiﬂg&l 153,628 228,182 123,195 648,680 - - - - - - - - 261 597 595 - - - - - - - - - NAKHON PATHOM
n Eyﬁ]%lﬁ 1,466,091 2,177,576 67,366 354,716 42,662 9,039 122,653 92,243 963 528 457 761 300 686 683 139 1,781 720 - 2,628 2,195 894 301 62,626 KANCHANABURI
i’l“ﬁlﬁ 355,266 527,674 86,667 456,346 3,888 824 36,754 27,641 - - - - 2,739 6,265 6,243 69 - - - 140 117 48 16 67,820 RATCHABURI
E‘ﬁ;l“f]iﬁ\‘]ﬂi']&l - - 516 2,717 - - - - - - - - 11,352 25,966 25,874 - - - - - - - - - SAMUT SONGKHRAM
LW“]ﬁlﬁ 41,992 62,370 75,265 396,309 1,277 271 1,653 1,243 172 94 82 136 2,839 6,494 6,471 220 - - - - - - - 71,169 PHETCHABURI
Us2audTIus 59,688 88,654 9,787 51,533 1,114 236 - - 64,448 35,304 30,565 50,942 107,376 245,616 244,747 35 - - - 3,450 2,881 1,173 395 584,793 PRACHUAP KHIRI KHAN
mala - - 208,518 1,097,951 - - - - 2,336,871 1,280,124 1,108,295 1,847,159 171,165 391,531 390,145 318 - - - 785,302 655,741 267,056 89,900 15,463 SOUTHERN
TUNWT - - 2,842 14,962 - - - - 590,599 323,526 280,100 466,833 59,915 137,053 136,568 9 - - - 32,008 26,727 10,885 3,664 15,463 CHUMPHON
PPN - - 273 1,438 - - - - 38,221 20,937 18,127 30,212 897 2,051 2,044 - - - - 6,966 5,817 2,369 797 - RANONG
E‘!i’]‘iﬂ'gg‘ﬁ’lﬁ - - 2,382 12,540 - - - - 660,950 362,064 313,465 522,442 36,050 82,463 82,171 28 - - - 127,171 106,190 43,247 14,558 - SURAT THANI
W99 - - 677 3,565 - - - - 63,327 34,690 30,034 50,056 4,850 11,093 11,054 - - - - 43,739 36,523 14,874 5,007 - PHANGNGA
J;]Lﬁ(ﬂ - - 70 367 - - - - 638 349 302 504 2,943 6,732 6,708 - - - - 6,995 5,841 2,379 801 - PHUKET
m:ﬁ - - 1,690 8,896 - - - - 749,443 410,541 355,434 592,391 3,335 7,628 7,601 - - - - 41,111 34,328 13,981 4,706 - KRABI
39 - - 3,379 17,794 - - - - 70,433 38,583 33,404 55,673 2,936 6,717 6,693 - - - - 99,157 82,798 33,720 11,351 - TRANG
UATAITITNTY - - 64,846 341,444 - - - - 72,152 39,524 34,219 57,032 26,131 59,774 59,563 64 - - - 87,062 72,698 29,607 9,967 - NAKHON SI THAMMARAT
V.\TY]E‘!G - - 44,156 232,503 - - - - 2,245 1,230 1,065 1,774 2,435 5,570 5,551 72 - - - 41,755 34,866 14,200 4,780 - PHATTHALUNG
RIVA - - 50,152 264,076 - - - - 13,780 7,548 6,535 10,892 3,473 7,943 7,915 94 - - - 108,891 90,926 37,030 12,466 - SONGKHLA
98 - - 6,873 36,190 - - - - 61,399 33,634 29,119 48,532 595 1,362 1,357 - - - - 19,377 16,180 6,589 2,218 - SATUN
Jaai - - 17,820 93,833 - - - - 162 89 77 128 15,549 35,568 35,443 51 - - - 19,946 16,655 6,783 2,283 - PATTANI
g - - 4,813 25,343 - - - - 514 282 244 406 1,930 4,415 4,399 - - - - 75,280 62,860 25,600 8,618 - YALA
NN - - 8,546 44,999 - - - - 13,009 7,126 6,170 10,283 10,126 23,162 23,080 - - - - 75,844 63,331 25,792 8,683 - NARATHIWAT
31 : RNIBLATHZAINTINBAT Source : Office of Agricultural Economics.
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TABLE 7 ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2008
Wiae : WRawAE WAL unit : ktoe
aauls991% 21 Flnaagedad Awdznas thdnringin AZN31D fame Ha Awmaas 29 E19N1II Fudesa

INDUSTRIAL SUGARCANE RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS  COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE
gaauazly  mndes  wnay Wt dewwea lu didnlwe  &ew  wmh o maly ledhdn nean nzans g wien u lu wian e sewwea luwien ludw  awld Tiu ewld 2ides A5 PROVINCE
TOP, BAGASSE PADDY STRAW STALK COB  STALK ROOT sz FIBER SHELL EMPTY SHELL  uwaznu §Wnzany  GROUNDNUTS  COTTON STALK, SORGHUM CHAR FUEL FROND SAW FuzIa
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK  FROND, EMPTY SHELL STALK LEAVES, LEAVES, COAL WOOD AND  DUST STALK

LEAVES BUNCHES SHELL STEM LEAVES

saunadszine 5,731.88  3,969.47 2,467.07 12,448.99 1,436.38 318.99 1,123.19 872.88 756.29 813.33 873.67 769.47 158.44  325.68 305.12 4.97 2.27 84.49 31.49 642,93 297.23 96.00 27.73 499.72 WHOLE KONGDOM
Mawite 1,604.06 1,110.85 744.01 3,754.25 938.78  208.49 169.87 132.03 - - - . 2.82 5.81 5.43 2.63 1.23 61.79 16.91 075 034 012  0.04 48.72 NORTHERN

FB9Te 0.32 022 6249 31532 100.52 22.32 0.65 0.50 - - - - - - - 0.11 - 2.93 - 006 003 001 000 - CHAING RAI

Wele - - 2373 11973 50.57 11.23 0.05 0.04 - - - - - - - 0.27 0.88 0.21 - 012 005 002 0.01 - PHAYAO

a9 16.36 11.33 1846 93.14 15.26 3.39 0.03 0.03 - - - - - - - 0.67 0.03 3.06 - - - - - 1213 LAMPANG

Carns - - 7.07 35.67 17.64 3.92 - - - - - - - - - 0.05 - 0.27 - - - - - - LAMPHUN

1Bealna 1.19 0.83 2597  131.05 23.45 5.21 - - - - - - - - - 0.31 - 13.24 - - - - - - CHAING MAI
LAFRIRD - - 4.44 22.40 1.08 0.24 - - - - - - - - - 0.11 - 7.98 - - - - - - MAE HONG SON
an 7.05 4.88 9.09 4586 96.88 21.51 078 0.61 - - - - 0.84 1.74 1.63 0.26 0.00 4.99 - 000 000 000 0.00 - TAK

HLWILNTS 398.88 27623  77.90  393.09 4073 9.04 6713 5217 - - - - - - - 0.01 0.08 3.03 - 009 004 001 000 0.11 KAMPHAENG PHET
qimﬁm 121.41 8408 5121 25843 15.09 3.35 032 0.25 - - - - - - - 0.01 0.12 4.88 - - - - - - SUKHOTHAI

) 1.70 118 1157 58.36 29.07 6.46 017 0.3 - - - - - - - 0.14 0.00 9.01 - - - - - - PHRAE

W - - 836  42.19 105.03 23.33 - - - - - - 0.03 0.07 0.06 0.28 0.01 3.09 - 012 006 002 0.01 - NAN

gasdan 74.44 5155 3605 18190 23.11 5.13 130  1.01 - - - - - - - 0.08 - 4.40 - - - - - 0.95 UTTARADIT
ﬁmﬂan 102.90 7126 8740  441.01 57.41 1275 2655 20.64 - - - - 0.44 0.90 0.84 0.09 0.00 3.19 - 017 008 003 0.01 20.85 PHITSANULOK
NIOT 36.35 2518 102.82  518.82 10.57 2.35 049 0.38 - - - - 0.14 0.29 0.27 0.01 0.00 0.28 - - - - - - PHICHIT

PATEITIA 48172 33360 13811  696.90 87.75 1949 3542 2753 - - - - 0.54 1.11 1.04 0.15 0.11 0.25 10.86 0 - - - - NAKHON SAWAN
9numh 15813 10951 3113  157.09 42.49 944 3233 2513 - - - - - - - 0.03 0.00 0.19 - 013 006 002 0.01 14.68 UTHAI THANI
Wyl 20361  141.00 4821  243.29 222.13 49.33 465 361 - - - - 0.83 1.70 1.59 0.05 0.00 0.79 6.05 005 002 0.01 000 - PHETCHABUN
MaazIwaanaLgwita 2,174.97 1,506.21 846.09 4,269.42 296.69 65.89 600.48 466.63 - - . . 4.46 9.13 8.53 1.68 0.05 21.47 - 3144 1455 470 1.35 13.89 NORTHEASTERN

L8 48.65 3369  11.42 57.64 100.22 2226 2130 16.55 - - - - 0.05 0.11 0.10 0.03 0.05 6.32 - 229 106 034 0.10 0.78 LOEI

WA 25.54 17.68 2235  112.80 11.09 2.46 6.04 4.69 - - - - - - - 0.01 - 2.08 - 043 020 006 002 - NONG BUA LAM PHU
93l 30571 21171 4505  227.32 3.07 0.68 2641 20.53 - - - - 0.05 0.10 0.09 0.21 0.00 0.39 - 302 140 045 0.13 - UDON THANI
AUDIANY 5.86 406 2834  143.02 0.73 0.16 504 391 - - - - 0.20 0.41 0.38 0.01 - 0.00 - 743 330 1.07 0.31 8.07 NONG KHAI
ANAUAT 12.39 858 4485  226.32 - - 916 7.12 - - - - 0.04 0.08 0.07 0.10 - - - 097 045 014 004 - SAKON NAKHON
UATNLY 5.59 387 2482 12523 - - 173 1.34 - - - - 0.24 0.49 0.46 0.03 - - - 166 077 025 007 5.04 NAKHON PHANOM
WNAMIS 79.80 55.27 913  46.07 - - 1260 979 - - - - 0.18 0.36 0.34 0.11 0.00 - - 138 064 021 006 - MUKDAHAN

olans 3.34 231 2494 12585 - - 711 552 - - - - 0.10 0.21 0.19 0.07 - - - 080 037 012 003 - YASOTHON
du19LaTTy 2.56 177 2133  107.63 - - 462 359 - - - - - - - 0.02 - - - 017 008 0.03 0.01 - AMNAT CHAROEN
guaTITmil - - 7812 39420 1.08 024 1724 13.40 - - - - 0.13 0.27 0.25 0.18 0.00 - - 187 086 028 008 - UBON RATCHATHANI
FaRzIN - - 6380 32194 15.74 350 1166 9.06 - - - - 0.74 1.52 1.42 0.16 - - - 276 128 041 012 - SISAKET

gIund 132.53 9178 7358 37129 - - 506 3.93 - - - - 0.46 0.94 0.88 0.10 - - - 230 106 034 010 - SURIN

Y3Tud 111.87 7747 6815  343.87 0.09 0.02 3170 24.64 - - - - 0.57 1.17 1.10 0.22 - - - 419 194 063 0.18 - BURIRAM
UAIFITAY 26.37 18.26  51.04  257.54 - - 16.87 13.11 - - - - 0.20 0.42 0.39 0.01 - 0.11 - 009 004 001 000 - MAHA SARAKHAM
Souida 12.83 889 67.66  341.40 - - 1493 11.60 - - - - 0.16 0.32 0.30 0.05 - 0.03 - 049 023 007 002 - RIOET

MWRUS 24349 16862 4762  240.32 - - 4127 3207 - - - - 0.30 0.61 0.57 0.19 - 0.35 - 097 045 015 0.04 - KALASIN

VAU 44156 30579 5835  294.42 1.34 030  30.00 23.31 - - - - 0.11 0.22 0.21 0.10 - 5.79 - 039 018 006 0.02 - KHON KAEN

Toni 27462 19018  29.09  146.79 2253 500 56.51 43.91 - - - - 0.19 0.38 0.36 0.02 - 6.40 - 031 014 005 0.01 - CHAIYAPHUM
WATTITHIN 44226 30628 7645  385.77 140.80 3127 281.23 218.56 - - - - 0.74 1.52 1.42 0.06 0.00 - - 022 010 003 0.01 - NAKHON RATCHASIMA
"7;&1’] : ﬁﬁﬁﬂﬂ’]uLﬁiHﬂﬁ‘DﬂﬁimH@li Source : Office of Agricultural Economics.
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TABLE 7 ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2008(CONTINUED)

wie : Wudwgurinidway unit : ktoe
aaalssan 212 s lnadssdad Anddlenas thdssiain N5 faase Hae Aunaas 212919 HIIN1TT fudlesa
NDUSTRIAL SUGARCANI RICE MAIZE CASSAVA OIL PALM COCONUTS GROUNDNUTS COTTON SOYBEANS SORGHUM PARA RUBBER PINEAPPLE gan3
gaauazly  mndes  umau Wt dew wea lu Getmlwa &ew wh o nwly ledhdn nzan neans oz wWden u lu wian fdun  Sew oea luwden  ludu  awld T wewld 26es A5 PROVINCE
TOP,  BAGASSE PADDY STRAW STALK COB  STALK ROOT uazfn® FIBER SHELL EMPTY SHELL WRzMU 9% 718 GROUNDNUTS COTTON STALK, SORGHUM CHAR FUEL FROND SAW FuzIa
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK FROND, EMPTY SHELL STALK LEAVES, LEAVES, COAL WOOD AND DUST STALK TOTAL
LEAVES BUNCHES SHELL STEM LEAVES
aanang 1,952.85 1,352.41 805.92 4,066.67 200.91 44.61 352.84 274.22 55.45 59.10 63.48 55.90 77.18 158.66 148.66 0.56 0.99 1.23 14.58 73.92 3417 11.03 3.18 431.34 9,356.76 CENTRAL
E‘ﬁzlﬁ 125.07 86.62 27.02 136.36 33.16 7.36 4.73 3.68 - - - - 0.36 0.74 0.70 0.14 - 0.00 0.97 - - - - - 399.53 SARABURI
EW\H_P 255.95 177.25 58.74 296.41 80.56 17.89 16.74 13.01 - - - - - - - 0.24 0.38 - 13.19 - - - - - 871.62 LOP BURI
o
FINLI 30.53 21.15 44 .53 224.69 - - - - - - - - - - - 0.01 - - - - - - - - 276.38 SING BURI
TEUIN 30.17 20.89 92.67 467.64 2.67 0.59 10.97 8.52 - - - - 0.17 0.36 0.34 0.02 - - 0.33 - - - - - 542.50 CHAI NAT
gmsmlﬁ 351.69 243.56 140.36 708.25 12.72 2.83 5.40 4.20 - - - - 0.13 0.27 0.25 - - - 0.09 - - - - 3.41 1,332.67 SUPHAN BURI
2NN 11.28 7.81 4463 225.20 - - - - - - - - - - - - - - - - - - - - 244.29 ANG THONG
WITUATAIDYTEN - - 8399 42380 - - - - - - - - 021 043 0.40 - - - - - - - - - 42463 AYUTTHAYA
WWNLI - - 13.65 68.88 - - - - - - - - 0.26 0.54 0.50 - - - - - - - - - 69.92 NONTHABURI
ﬂEGL’ﬂW?‘i - - 11.53 58.16 - - - - - - - - - - - - - - - - - - - - 58.16 BANGKOK
ﬂ“fl&l'ﬁ’lﬁ - - 31.89 160.93 - - - - 0.09 0.08 0.08 0.07 0.12 0.24 0.22 - - - - - - - - - 161.71 PATHUM THANI
UATUIN - - 19.53 98.56 - - - - - - - - 0.34 0.70 0.66 - - - - - - - - - 99.92 NAKHON NAYOK
l]i']%‘l«lalﬁ 4.28 2.97 27.33 137.90 1.88 0.42 24.30 18.89 - - - - 0.10 0.21 0.19 - - 0.09 - 0.15 0.07 0.02 0.01 - 191.38 PRACHIN BURI
ALLTILNTIN 39.68 27.48 54.28 273.90 3.66 0.81 48.16 37.43 1.20 1.02 1.09 0.96 0.99 2.04 1.91 - - 0.22 - 3.97 184 059 0.17 10.37 456.50 CHACHOENGSAO
EerAital) 171.05 118.46 18.90 95.37 41.12 9.13 57.54 44.72 1.21 1.03 1.10 0.97 - - - 0.01 0.00 0.43 - 0.47 0.22 0.07 0.02 - 542.92 SA KAEO
ﬂv‘l«laqfllﬁ 12.74 8.82 1.23 6.22 6.36 1.41 40.20 31.24 0.69 0.74 0.80 0.70 0.94 1.93 1.81 - - 0.21 - 18.17 8.40 2.71 0.78 2.60 146.53 CHANTHABURI
IR - - 1.19 5.98 - - - - 10.81 11.63 12.50 11.01 0.71 1.46 1.37 - - - - 9.69 4.48 145 042 20.61 91.41 TRAT
PN 27.98 19.37 1.33 6.69 - - 37.51 29.15 2.97 3.19 3.43 3.02 1.68 3.45 3.23 - - - - 30.18 1395 4.51 1.30 62.24 252.17 RAYONG
muﬁ 98.58 68.27 4.55 22.97 0.24 0.05 4786 37.20 18.81 20.24 2175 19.15 16.15 33.20 31.11 - - - - 7.03 3.25 1.05 0.30 38.75 469.81 CHON BURI
ﬂS;W]Tl]T]ﬂ']i - - 3.57 18.01 - - - - - - - - 0.71 1.46 1.37 - - - - - - - - - 20.84 SAMUT PRAKAN
as,‘msmm - - 1.34 6.76 - - - - - - - - 0.34 0.69 0.65 - - - - - - - - - 8.10 SAMUT SAKHON
%ﬂiﬂg&l 58.73 40.67 41.99 211.89 - - - - - - - - 0.11 0.23 0.22 - - - - - - - - - 311.74 NAKHON PATHOM
ﬂ’]fyﬂ%lﬁ 560.44 388.12 22.96 115.87 16.17 3.59 4526 35.17 0.29 0.31 0.33 0.29 0.13 0.27 0.25 0.04 0.61 0.28 - 180 0.83 0.27 0.08 23.36 1,193.63 KANCHANABURI
i’l“ﬁlﬁ 135.81 94.05 29.54 149.06 1.47 0.33 13.56 10.54 - - - - 1.18 2.43 2.28 0.02 - - - 0.10 0.04 0.01 0.00 25.30 435.00 RATCHABURI
ﬂS;W]iENﬂT]&J - - 0.18 0.89 - - - - - - - - 4.91 10.09 9.45 - - - - - - - - - 20.43 SAMUT SONGKHRAM
LW“]ﬁlﬁ 16.05 11.12 25.65 129.45 0.48 0.1 0.61 0.47 0.05 0.06 0.06 0.05 1.23 2.52 2.36 0.07 - - - - - - - 26.55 190.01 PHETCHABURI
Usz70@3TUs 22.82 15.80 3.34 16.83 0.42 0.09 - - 19.33 20.80 22.34 19.68 46.41 95.40 89.39 0.01 - - - 2.36 1.09 035 0.10 218.15 544.96 PRACHUAP KHIRI KHAN
mala - - 71.05 358.65 - - - - 700.84 754.23 810.19 713.57 73.98 152.08 142.50 0.10 - - - 536.82 248.17 80.15 23.16 5.77 4,526.23 SOUTHERN
“]23JW§ - - 0.97 4.89 - - - - 17713 190.61 204.76 180.34 25.90 53.23 49.88 0.00 - - - 2188 1012 327 094 5.77 902.82 CHUMPHON
PIARYIN] - - 0.09 0.47 - - - - 11.46 12.34 13.25 11.67 0.39 0.80 0.75 - - - - 4.76 220 071 0.21 - 58.62 RANONG
qswwgi‘mﬁ - - 0.81 4.10 - - - - 198.23 213.32 229.15 201.82 15.58 32.03 30.01 0.01 - - - 86.93 40.19 1298 3.75 - 1,052.52 SURAT THANI
W3 - - 0.23 1.16 - - - - 18.99 20.44 2195 19.34 2.10 4.31 4.04 - - - - 2990 13.82 4.46 1.29 - 139.70 PHANGNGA
J;]Lﬁ(ﬂ - - 0.02 0.12 - - - - 0.19 0.21 0.22 0.19 1.27 2.61 245 - - - - 4.78 2.21 0.71 0.21 - 13.90 PHUKET
nycy - - 0.58 2.91 - - - - 22477 241.88 259.83 228.84 1.44 2.96 2.78 - - - - 2810 1299 4.20 1.21 - 1,010.47 KRABI
a9 - - 1.15 5.81 - - - - 21.12 2273 2442 21.51 1.27 2.61 2.44 - - - - 67.78 3134 10.12 292 - 212.80 TRANG
UATAITITNING - - 22.10 111.53 - - - - 21.64 23.29 25.01 22.03 11.29 23.22 21.75 0.02 - - - 5951 27.51 8.89 2.57 - 346.97 NAKHON SI THAMMARAT
Wﬂi\!d - - 15.05 75.95 - - - - 0.67 0.72 0.78 0.69 1.05 2.16 2.03 0.02 - - - 2854 1320 4.26 1.23 - 130.25 PHATTHALUNG
RIVAN - - 17.09 86.26 - - - - 4.13 4.45 4.78 4.21 1.50 3.09 2.89 0.03 - - - 7444 3441 11.11 3.21 - 233.01 SONGKHLA
ﬂ(ﬂa - - 2.34 11.82 - - - - 18.41 19.82 21.29 18.75 0.26 0.53 0.50 - - - - 13.25 6.12 1.98 0.57 - 113.04 SATUN
Taad - - 6.07  30.65 - - - - 005 005 006 005 672 13.82 12.94 0.02 - - - 1364 630 204 059 - 80.21 PATTANI
i3] - - 1.64 8.28 - - - - 0.15 0.17 0.18 0.16 0.83 1.71 1.61 - - - - 5146 2379 768 222 - 97.41 YALA
UNTNE - - 2.91 14.70 - - - - 3.90 4.20 4.51 3.97 4.38 9.00 8.43 - - - - 5185 2397 774 224 - 134.51 NARATHIWAT
31 @ RNIBATHZAINTINEAT Source : Office of Agricultural Economics.
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TABLE 8 SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2008

ﬂ']']NL‘??I/NLLﬁ\‘l Ltazﬁnﬂmm?jawé’ammmamﬁmﬁ
SOLAR RADIATION AND ENERGY POTENTIAL

ﬂ’]']NL‘iI’NLLﬁ\‘lLﬂsEIi']EI?J ﬁnﬂmm%awé’aa'm
5 e PROVINCE
(mnzga [ ANFVLHNAI.IN) (WHAKLNYULNIWINBAU)
ANNUAL RADIATION ENERGY POTENTIAL
(ktoe)
ansdssna 18.2 532,495.13 WHOLE KONGDOM
AaLita 16.7 116,482.07 NORTHERN
LE1938) 16.9 9,462.55 CHAING RAI
WeLen 17.2 4,611.17 PHAYAO
a4 18.6 6,238.09 LAMPANG
W 18.1 2,930.53 LAMPHUN
Feslnal 16.1 6,057.41 CHAING MAI
LlgaIFan 16.2 2,144.66 MAE HONG SON
1N 17.0 5,397.50 TAK
MUNILNDT 16.2 9,145.20 KAMPHAENG PHET
glaviy 18.1 6,868.36 SUKHOTHAI
WS 17.5 3,386.82 PHRAE
W 18.0 4,574.08 NAN
gaaag 18.7 5,400.13 UTTARADIT
Rwnlan 18.1 10,599.68 PHITSANULOK
NINT 18.6 7,176.30 PHICHIT
UATEITIA 17.8 13,292.11 NAKHON SAWAN
anumit 19.0 5,526.66 UTHAI THANI
WWTIUTDL 17.8 13,670.82 PHETCHABUN
NMAAZINDDNLALINID 19.4 219,694.36 NORTHEASTERN
L8 16.8 10,207.81 LOEI
AUBILIE) 18.6 5,224.64 NONG BUA LAM PHU
gaImil 17.6 15,361.77 UDON THANI
RWBIAE 17.9 10,177.83 NONG KHAI
KRNAUAT 18.6 11,992.58 SAKON NAKHON
WATWIb 17.2 6,127.18 NAKHON PHANOM
YNATNII 18.7 4,599.42 MUKDAHAN
olany 19.1 6,044.19 YASOTHON
131938y 19.1 4,217.60 AMNAT CHAROEN
auanTmil 19.2 21,347.41 UBON RATCHATHANI
FAEzLN Y 19.1 12,708.98 SI SA KET
gIund 18.2 11,298.03 SURIN
Tepttli] 18.3 14,636.73 BURI RAM
APENTANN 18.9 8,161.48 MAHA SARAKHAM
JauLda 18.8 12,419.82 RIO ET
WAL 18.9 9,835.70 KALASIN
YN 17.4 14,325.47 KHON KAEN
THNi 19.0 14,611.33 CHAIYAPHUM
UATINTRIN 17.9 26,396.39 NAKHON RATCHASIMA
fan - niuﬁmmwé’amuﬂﬂLmuuaxmﬁnﬁwé’amu Source : DEDE.
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TABLE 8 SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2008(CONTINUED)

ﬂ']']NL‘??I/NLLﬁ\‘l Ltazﬁnﬂmm?jawé’ammmamﬁmﬁ
SOLAR RADIATION AND ENERGY POTENTIAL

ﬂ’]']NL"].INLLﬁ\‘lLﬂaEIi']fIﬂ mﬂtﬂﬂ:ﬂl‘ﬁ:‘lﬂ?ﬂj'}‘:{, PROVINCE
(mnzga [ ANFVLHNAI.IN) (WHAKLNYULNIWINBALU)
ANNUAL RADIATION ENERGY POTENTIAL
(ktoe)
AANANg 18.5 115,575.62 CENTRAL
733 18.9 4,561.50 SARABURI
any3 18.2 8,469.31 LOP BURI
AT 19.3 1,355.59 SING BURI
FYUN 19.4 3,981.88 CHAI NAT
FWITONT 18.7 7,566.59 SUPHAN BURI
9N a3 19.1 1,579.55 ANG THONG
WITUAIAT YD 18.8 4,097.61 AYUTTHAYA
UUNyI 20.1 1,067.00 NONTHABURI
NIINNY 16.7 2,226.71 BANGKOK
Unumit 18.6 2,423.87 PATHUM THANI
UATUIEN 18.6 2,337.71 NAKHON NAYOK
Usauy3 18.5 5,158.24 PRACHIN BURI
ALLTINT 17.5 6,704.55 CHACHOENGSAO
FYZUN 2 17.9 8,893.91 SA KAEO
JUNY3 18.3 6,569.26 CHANTHABURI
A9 17.4 2,743.13 TRAT
284 19.2 5,293.83 RAYONG
TaY3 17.5 5,777.90 CHON BURI
synIlinms 20.1 1,707.27 SAMUT PRAKAN
FYNINAT 19.7 1,405.67 SAMUT SAKHON
wAslgu 19.4 3,590.29 NAKHON PATHOM
MYIuY3 17.2 11,517.39 KANCHANABURI
NI 17.6 5,392.77 RATCHABURI
FYNIRIATIN 18.1 622.81 SAMUT SONGKHRAM
WWTTLT 18.2 4,527.34 PHETCHABURI
Us2270A5TUT 18.2 6,003.94 PRACHUAP KHIRI KHAN
aale 18.1 80,743.05 SOUTHERN
TUNT 16.7 6,703.10 CHUMPHON
PN 15.6 2,110.00 RANONG
gy 17.6 13,697.52 SURAT THANI
W 19.7 4,101.91 PHANGNGA
niAa 18.8 713.19 PHUKET
nyed 19.4 6,309.87 KRABI
A5 17.1 5,484.38 TRANG
UATAITITNINTD 18.1 12,433.99 NAKHON SI THAMMARAT
WNge 17.6 4,218.49 PHATTHALUNG
RIVA 17.7 9,850.63 SONGKHLA
EHE 20.0 2,077.46 SATUN
Uaand 18.32 2,904.17 PATTANI
gzan 18.69 4,805.32 YALA
WINDIR 18.73 5,333.02 NARATHIWAT
fian - niuﬁmmwé’amuﬂﬂLmuuaxmﬁnﬁwé’amu Source : DEDE.
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TABLE 9 INSTALLED CAPACITY AND ENERGY POTENTIAL OF WIND ENERGY BY PROVINCE IN 2008

MRINIINANAANILAANIANNLBINR I WA

INSTALLED CAPACITY AND ENERGY POTENTIAL OF WIND ENERGY

NMAINTHARRARAS ANSATNLBING I
i PROVINCE
(Alatae) (WA UIRAwAL)
INSTALLED CAPACITY ENERGY POTENTIAL
(kw) (ktoe)

s szine 1,109.40 0.124 WHOLE KONGDOM
ALt 5.60 0.001 NORTHERN
L9378 - - CHAING RAI
WeLen - - PHAYAO
a9 0.40 0.000 LAMPANG
s - - LAMPHUN
Tl 4.00 0.000 CHAING MAI
ELEERI - - MAE HONG SON
an - - TAK
BUNILNDS - - KAMPHAENG PHET
gluniy : : SUKHOTHAI
WY - - PHRAE
%I - - NAN
aa3aaT - - UTTARADIT
Awnglan 1.00 0.000 PHITSANULOK
WAy - - PHICHIT
UATRITIA 0.20 0.000 NAKHON SAWAN
sk - - UTHAI THANI
PWTIUTOL - - PHETCHABUN
MANLINBANLALILAKD 67.10 0.008 NORTHEASTERN
] 2.50 0.000 LOEI
wuaItdn - - NONG BUA LAM PHU
2035% 1.00 0.000 UDON THANI
WWBIAE 1.00 0.000 NONG KHAI
’NAUAT - - SAKON NAKHON
UATHUY - - NAKHON PHANOM
YNANT - - MUKDAHAN
olany - - YASOTHON
8IU1IY - - AMNAT CHAROEN
auaTTmih 3.00 0.000 UBON RATCHATHANI
FARzIN - - SI SA KET
gIuns - - SURIN
TEpeil - - BURI RAM
ARIRITAY 1.00 0.000 MAHA SARAKHAM
JouLda 1.00 0.000 RIO ET
MWEUT - - KALASIN
VAU 1.55 0.000 KHON KAEN
TN - - CHAIYAPHUM
UATTITRAN 56.05 0.006 NAKHON RATCHASIMA

flan - NIANHUINAIUNAUNHUAZOUINENAIIN Sources : DEDE.

RueLna : "o" ﬁuﬁﬂﬁdﬁ‘atamﬁﬁﬁ’\ﬁaﬂn‘i’l 0.0005 Note : Data shown as "0" means figure is less than 0.0005.
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TABLE 9 INSTALLED CAPACITY AND ENERGY POTENTIAL OF WIND ENERGY BY PROVINCE IN 2008(CONTINUED)

v
NMRINIINANAAAIULASANLATNLBINR IS AN

INSTALLED CAPACITY AND ENERGY POTENTIAL OF WIND ENERGY

ANAINIHAAAAAS ANYNINLBINRII
. PROVINCE
(Aladae) (WAL LI NWAL)
INSTALLED CAPACITY ENERGY POTENTIAL
(kw) (ktoe)
aanang 511.10 0.057 CENTRAL
83213 - - SARABURI
aWLS 1.20 0.000 LOP BURI
RIS - - SING BURI
TUUIN - - CHAI NAT
FWIIHYT - - SUPHAN BURI
819Na9 - - ANG THONG
WIZUAIFAIDL TN - - AYUTTHAYA
UUNYI 0.60 0.000 NONTHABURI
NTINNY 10.65 0.001 BANGKOK
Unumii 25.35 0.003 PATHUM THANI
UAIUILN - - NAKHON NAYOK
Us3uL3 - - PRACHIN BURI
ATINT - - CHACHOENGSAO
/32N 1.00 0.000 SA KAEO
IUNY3 11.40 0.001 CHANTHABURI
a319 1.00 0.000 TRAT
LY 6.90 0.001 RAYONG
TaY3 360.20 0.040 CHON BURI
FYNIUIINT 36.60 0.004 SAMUT PRAKAN
FYNIRNAT 5.80 0.001 SAMUT SAKHON
wATUY 18.00 0.002 NAKHON PATHOM
MYINYI 2.50 0.000 KANCHANABURI
VY3 6.00 0.001 RATCHABURI
FYNIFIAIIN 1.75 0.000 SAMUT SONGKHRAM
INTIYT 13.15 0.001 PHETCHABURI
Uz ufTIUS 9.00 0.001 PRACHUAP KHIRI KHAN
mala 525.60 0.059 SOUTHERN
TUNWT 3.00 0.000 CHUMPHON
IEU 1.00 0.000 RANONG
g inil 2.00 0.000 SURAT THANI
W39 - - PHANGNGA
nia 170.60 0.019 PHUKET
nyedl 1.00 0.000 KRABI
@39 1.00 0.000 TRANG
WATAITITUINT 335.00 0.038 NAKHON SI THAMMARAT
WNg9 - - PHATTHALUNG
VA 2.00 0.000 SONGKHLA
98 10.00 0.001 SATUN
Jaani - - PATTANI
Y] - - YALA
UININE - - NARATHIWAT
fan NIANAWINANTUNAUNBUAZORINENII W Sources : DEDE.
NG @ 0" wanzfedaiiaaiiasnin 0.0005 Note : Data shown as "0" means figure is less than 0.0005.
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TABLE 10 THAILAND WIND POWER CLASSES

o
o

ANSANNRINWHANITINTWANFIL - LAALN I

THAILAND WIND POWER CLASSES ELEVATION

10 3. wasAwi 0 2.8 3.6 4.0 4.4 51 5.6 6.0 6.4 7.0 94 10m mis
Tadansewas 0 25 50 75 100 150 200 250 300 400 1,000 Wim’
30 3. wasAwd 0 3.3 4.1 4.7 5.2 5.9 6.5 7.0 7.4 8.2 11.0 30m m/s
Tadansewas 0 40 80 120 160 240 320 400 480 640 1,600 Wim’
50 &l wasAud 0 3.6 4.4 51 5.6 6.4 7.0 7.5 8.0 8.8 119 50m m/s
Tadansewas 0 50 100 150 200 300 400 500 600 800 2,000 Wim’
i NIUNAWINAIITUNAUNBUAZOUSNENIII W Sources : DEDE.

. WIND POWER CLASSES

Class
1.1
1.2
1.3

~ o o s W N
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M139 11 MAININAAAANY  LATANIATNLBINRIITHI IIMWHNANNIILIINIA U 2551

TABLE 11 INSTALLED CAPACITY1/ AND ENERGY POTENTIAL OF HYDRO ENERGY BY PROVINCE IN 2008

¥ v
MAINIINAAAAGI UAZANLATWLBINRIINNIY

INSTALLED CAPACITY AND ENERGY POTENTIAL OF HYDRO ENERGY
fnasnIAARAc ANBATWIBINRI PROVINCE
(LNNZING) (WHABLALULNE AL
INSTALLED CAPACITY ENERGY POTENTIAL
) (ktoe)

sranalszine 100.05 45.30 WHOLE KONGDOM
ANALAE 40.04 18.55 NORTHERN
LTENTE 1.90 0.87 CHAING RAI
WL 0.86 0.38 PHAYAO
a4 0.35 0.17 LAMPANG
SN - - LAMPHUN
Tl 25.91 12.00 CHAING MAI
nagassa 9.14 4.08 MAE HONG SON
1N 0.85 0.38 TAK
HUNILNTY - - KAMPHAENG PHET
glaviy - - SUKHOTHAI
WS - - PHRAE
W - - NAN
aasAar - - UTTARADIT
Anmlan 1.03 0.67 PHITSANULOK
NINT - - PHICHIT
WATRITIA - - NAKHON SAWAN
vl - - UTHAI THANI
WWIUIDk - - PHETCHABUN
AMAAZINDBNLALILNRID 42.91 19.02 NORTHEASTERN
Lag 5.30 2.35 LOEI
AoILIAN - - NONG BUA LAM PHU
2a35% - - UDON THANI
AUDIAY - - NONG KHAI
RNAUAT 6.00 2.66 SAKON NAKHON
WATNIY - - NAKHON PHANOM
YNAANT - - MUKDAHAN
olass - - YASOTHON
U393y - - AMNAT CHAROEN
auan I - - UBON RATCHATHANI
AN - - SI SA KET
giuns - - SURIN
u3sud - - BURI RAM
UAIRIIAY - - MAHA SARAKHAM
TouLda - - RIO ET
MwEug - - KALASIN
YL 25.20 11.17 KHON KAEN
Tanil 5.56 2.46 CHAIYAPHUM
WATINTHUN 0.85 0.38 NAKHON RATCHASIMA
fan NIANAWINANTUNAUNBUAZORINENII W Sources : DEDE.
ANELAG 1/ fasnIAaalaiin 12 wnzad Note : 1/ Installed Capacity not Exceeding 12 MW.
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TABLE 11 INSTALLED CAPACITY1/ AND POTENTIAL OF HYDRO ENERGY BY PROVINCE IN 2008(CONTINUED)

v v
NMRINIINANAAANY LAZANIATWLBINRIIIWIN

INSTALLED CAPACITY AND ENERGY POTENTIAL OF HYDRO ENERGY

fasnIanRAc ANBATWBINRI PROVINCE
(LNNZING) (WHABLALULNE A AL
INSTALLED CAPACITY ENERGY POTENTIAL
(MW) (ktoe)
MANANY 12.80 5.63 CENTRAL
PEETE] - - SARABURI
any3 - - LOP BURI
EAVTE - - SING BURI
TUUIN - - CHAI NAT
FNTIOLI - - SUPHAN BURI
819Nna9 - - ANG THONG
WIRUATAIOYTEN - - AYUTTHAYA
wuny3 - - NONTHABURI
NINNY 0.48 0.21 BANGKOK
Unumil - - PATHUM THANI
#ATWIEN - - NAKHON NAYOK
Unauy3 0.02 0.02 PRACHIN BURI
AUTINT - - CHACHOENGSAO
WA - - SA KAEO
IuN3 12.20 5.36 CHANTHABURI
ATa - - TRAT
32884 - - RAYONG
783 - - CHON BURI
synslnms - - SAMUT PRAKAN
FYNIFAT - - SAMUT SAKHON
#ATUTN - - NAKHON PATHOM
URLTERSTE 0.10 0.04 KANCHANABURI
73 - - RATCHABURI
FUNTFIATIY - - SAMUT SONGKHRAM
WTIL3 - - PHETCHABURI
Uz udsTus - - PRACHUAP KHIRI KHAN
male 4.30 2.10 SOUTHERN
TUNT - - CHUMPHON
LD - - RANONG
gu) il - - SURAT THANI
W - - PHANGNGA
ning - - PHUKET
nyedl - - KRABI
A% - - TRANG
UATAITITNTD - - NAKHON S| THAMMARAT
WNnaa 2.14 1.13 PHATTHALUNG
FIVAN - - SONGKHLA
aga 0.68 0.30 SATUN
Jaaih - - PATTANI
HE 1.28 0.57 YALA
WINTNF 0.20 0.10 NARATHIWAT
Aan niuﬁmmwé’amuﬂﬂmemxmﬁnﬁwﬁamu Soures : DEDE.
ANELAG 1/ fasnInAaalaiin 12 wnzad Note : 1/ Installed Capacity not Exceeding 12 MW.
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TABLE 12 QUANTITY MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2008

°11EI$LN']‘1‘V|3T wgzilananl PROVINCE

(WHAWBSUYINENBAL) (WhAWNBULYINEIN®AL)

COMBUSTION WASTE LANDFILL WASTE

(ktoe) (ktoe)
sanslszing 14,987,826 3,612.59 0.44 WHOLE KONGDOM
nAvHe 2,647,210 763.98 0.08 NORTHERN
898 240,327 69.33 0.01 CHAING RAI
WLen 108,573 31.29 0.00 PHAYAO
114 186,472 53.84 0.01 LAMPANG
fnu 85,862 2476 0.00 LAMPHUN
1Feglnal 412,208 118.95 0.01 CHAING MAI
Lagadsa 47,305 13.71 0.00 MAE HONG SON
@n 134,696 38.88 0.01 TAK
SUNILNTT 153,171 44.25 0.01 KAMPHAENG PHET
glaviy 131,715 38.03 0.00 SUKHOTHAI
WWY 103,866 30.03 0.00 PHRAE
W% 96,806 27.92 0.00 NAN
gadad 100,179 28.87 0.00 UTTARADIT
Awmlan 192,631 55.63 0.01 PHITSANULOK
NIQT 125,243 36.14 0.00 PHICHIT
UATEITIA 235,228 67.85 0.01 NAKHON SAWAN
9numh 68,290 19.70 0.00 UTHAI THANI
\WTIYIL 224,638 64.80 0.01 PHETCHABUN
AMAAZINDDNLALILNID 4,100,588 1015.14 0.13 NORTHEASTERN
L8 127,910 31.63 0.00 LOEI
WHaIaD 91,746 22.68 0.00 NONG BUA LAM PHU
gaImil 324,503 80.33 0.01 UDON THANI
AUDIAE 162,977 40.39 0.00 NONG KHAI
ANAUAT 195,729 48.44 0.01 SAKON NAKHON
UATHUL 129,793 32.17 0.00 NAKHON PHANOM
YNANT 63,936 15.81 0.00 MUKDAHAN
olany 100,728 24.94 0.00 YASOTHON
8119130y 66,132 16.36 0.00 AMNAT CHAROEN
auan I 342,664 84.85 0.01 UBON RATCHATHANI
FAEzLN Y 254,919 63.07 0.01 SI SA KET
giund 243,387 60.27 0.01 SURIN
yiiug 290,848 72.02 0.01 BURI RAM
APENTANN 173,724 43.01 0.01 MAHA SARAKHAM
JagLda 243,779 60.36 0.01 RIO ET
Mwaug 188,826 46.72 0.01 KALASIN
VAL 372,906 92.35 0.01 KHON KAEN
Tond 206,006 50.97 0.01 CHAIYAPHUM
WATIITRAN 520,075 128.77 0.02 NAKHON RATCHASIMA
ANELAG 1/ niumuquuaﬁu Notes : 1/ Pollution Control Department.
20" nanefsdadisakasni 0.005 2/ Data shown as "0" means figure is less than 0.005.
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TABLE 12 QUANTITY MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2008(CONTINUED)

ANYNINLDINRINT

ENERGY POTENTIAL

°1]EI$LN']1‘VIN wgzilananl PROVINCE

(WHAWBSUYINKENBAL) (WhAWNBULYINEIN®AL)

COMBUSTION WASTE LANDFILL WASTE

(ktoe) (ktoe)
AANANg 6,355,730 1,344.24 0.17 CENTRAL
§IzL3 124,403 32.54 0.00 SARABURI
aWLS 110,914 29.01 0.00 LOP BURI
GASTH 7,494 2.00 0.00 SING BURI
TUUIN 14,988 3.91 0.00 CHAI NAT
FWITIULS 121,406 31.77 0.00 SUPHAN BURI
#19nad 14,988 3.91 0.00 ANG THONG
WIZUATATOY DL 119,907 31.39 0.00 AYUTTHAYA
UUNY3 224,825 39.02 0.01 NONTHABURI
NIINNY 3,204,511 556.22 0.10 BANGKOK
Unumii 134,895 35.31 0.00 PATHUM THANI
WATWIEN 2,998 1.16 0.00 NAKHON NAYOK
U3Iuys 89,863 23.47 0.00 PRACHIN BURI
AN 141,717 37.02 0.01 CHACHOENGSAO
FIZUNN 112,927 29.48 0.00 SA KAEO
UNLYS 128,224 33.49 0.00 CHANTHABURI
a7 55,502 14.50 0.00 TRAT
J2884 166,311 43.51 0.01 RAYONG
YT 487,205 127.38 0.01 CHON BURI
RYNIUIINT 187,355 32.50 0.01 SAMUT PRAKAN
RUNIEAT 115,410 30.15 0.00 SAMUT SAKHON
uasgy 145,387 37.98 0.01 NAKHON PATHOM
MYINYI 130,399 34.06 0.00 KANCHANABURI
VY3 136,394 35.69 0.00 RATCHABURI
RYNIRIAIIY 149,884 39.22 0.01 SAMUT SONGKHRAM
PNTILS 109,415 28.63 0.00 PHETCHABURI
Uszufsaus 118,408 30.92 0.00 PRACHUAP KHIRI KHAN
mMala 1,884,298 489.23 0.06 SOUTHERN
TN 105,474 27.40 0.00 CHUMPHON
SRR 37,734 9.77 0.00 RANONG
gy 224,049 58.21 0.00 SURAT THANI
W 48,560 12.61 0.00 PHANGNGA
niAa 123,400 32.00 0.01 PHUKET
nyed 88,294 22.94 0.00 KRABI
A% 124,106 32.23 0.01 TRANG
WATAITITUINTY 327,327 85.04 0.01 NAKHON S| THAMMARAT
Wng9 89,941 23.32 0.00 PHATTHALUNG
RIVA 279,944 72.71 0.01 SONGKHLA
’QA 57,817 14.98 0.00 SATUN
Jaandh 121,321 31.47 0.01 PATTANI
BHZR 105,945 27.49 0.00 YALA
UINTNE 150,386 39.06 0.01 NARATHIWAT
ANELAG 1/ niumuquuaﬁu Notes : 1/ Pollution Control Department.
20" nanafecaanalaiasnin 0.005 2/ Data shown as "0" means figure is less than 0.005.
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TABLE 13 QUANTITY OF RAW MATERIALS FOR LIQUID BIOFUELS PRODUCTION BY PROVINCE IN 2008

wHIY ;O unit : ton

g
ﬂiNﬁm’JﬂQﬂﬂﬂﬂﬁiﬂﬂﬁ‘iNaﬂL%a INRIBININVBILHART

RAW MATERIALS PRODUCTION OF BIOFULES PRODUCTION

PROVINCE
nMARIAA andlenag Unaana% TN
MOLASSES CASSAVA OIL PALM COCONUTS

N9z 2,796,307 25,155,802 9,264,655 1,483,927 WHOLE KONGDOM
Maie 769,872 3,805,127 - 26,426 NORTHERN
LTI - 14,473 - - CHAING RAI
Wele - 1,227 - - PHAYAO
a9 11,660 735 - - LAMPANG
SN - - - - LAMPHUN
Tl - - - - CHAING MAI
nagassa - - - - MAE HONG SON
f1n - 17,505 - 7,915 TAK
MUNILNDT 150,018 1,503,515 - - KAMPHAENG PHET
glaviy - 7,274 - - SUKHOTHAI
WA - 3,886 - - PHRAE
W - - - 316 NAN
aasAar 108,858 29,149 - - UTTARADIT
Anmlan 81,096 594,701 - 4,081 PHITSANULOK
NINT - 11,053 - 1,331 PHICHIT
UATFITIA 302,989 793,366 - 5,051 NAKHON SAWAN
vl - 724,098 - - UTHAI THANI
LW"Iﬁyizﬁ: 115,251 104,145 - 7,732 PHETCHABUN
NAAZIRDINIRLILANRED 936,805 13,448,031 - 41,590 NORTHEASTERN
Lag - 477,067 - 510 LOEI
AaILIEN - 135,194 - - NONG BUA LAM PHU
2a35% 145,281 591,566 - 433 UDON THANI
RHDIAE - 112,803 - 1,847 NONG KHAI
KNAUAT - 205,123 - 342 SAKON NAKHON
UOTWL - 38,657 - 2,248 NAKHON PHANOM
ANAINIT 57,702 282,102 - 1,660 MUKDAHAN
olany - 159,141 - 947 YASOTHON
U313y - 103,405 - - AMNAT CHAROEN
auan I - 386,061 - 1,228 UBON RATCHATHANI
FIFZLN - 261,173 - 6,930 SI SA KET
giuns 42,068 113,344 - 4,288 SURIN
u3sud 39,441 710,049 - 5,338 BURI RAM
UNIRIIANY 14,327 377,818 - 1,908 MAHA SARAKHAM
JagLda - 334,409 - 1,462 RIO ET
MwEug 108,206 924,312 - 2,778 KALASIN
YL 166,406 671,836 - 1,013 KHON KAEN
fﬂ{]ﬁ 121,755 1,265,542 - 1,744 CHAIYAPHUM
UATITHN 241,618 6,298,429 - 6,914 NAKHON RATCHASIMA
A ﬁﬂﬁﬂd’mLﬂiHﬁﬁﬁ]mimH@i Soures : Office of Agricultural Economics,

LLa:ﬁﬂﬁﬂdﬂuﬂmzﬂiiuﬂﬁiﬁaEILLa:‘li’I@l’Ia Office of the Cane and Sugar Board.
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TABLE 13 QUANTITY OF RAW MATERIALS FOR LIQUID BIOFUELS PRODUCTION
BY PROVINCE IN 2008(CONTINUED)

AWIY : A% unit : ton

g
ﬂi&l']m’!@'li!ﬂﬂﬂ']ﬁ‘iﬂﬂ']‘iﬂa@lt%a INRIBININVBILHAR

RAW MATERIALS PRODUCTION OF BIOFULES PRODUCTION

PROVINCE
nnwIaa andilznag thannnain NI
MOLASSES CASSAVA OIL PALM COCONUTS
AAN|NY 1,089,630 7,902,644 673,218 722,936 CENTRAL
qITUI 108,998 106,036 - 3,386 SARABURI
a3 72,272 374,947 - - LOP BURI
ENTE 62,655 - - - SING BURI
TUIN - 245,659 - 1,630 CHAI NAT
JNITUYT 166,642 120,923 - 1,239 SUPHAN BURI
81989 - - - - ANG THONG
WIUATAIBLTEN - - - 1,942 AYUTTHAYA
UUNYI - - - 2,442 NONTHABURI
NJINWY - - - - BANGKOK
Unusit - - 871 1,078 PATHUM THANI
WATUILN - - - 3,202 NAKHON NAYOK
Unauys - 544,307 - 944 PRACHIN BURI
ALTINT - 1,078,701 11,597 9,301 CHACHOENGSAO
FIZUND 78,008 1,288,672 11,694 - SA KAEO
JUNL3 - 900,220 8,455 8,795 CHANTHABURI
ATA - - 132,523 6,656 TRAT
32889 32,501 840,179 36,357 15,699 RAYONG
maiﬁ 40,109 1,071,929 230,607 151,272 CHON BURI
aynIlsms - - - 6,670 SAMUT PRAKAN
FUNTEIAT - - - 3,150 SAMUT SAKHON
#ATUTN - - - 1,056 NAKHON PATHOM
mfyﬂ%ﬁ 390,057 1,013,664 3,541 1,214 KANCHANABURI
NTYT 74,621 303,750 - 11,089 RATCHABURI
FUNTEIATIA - - - 45,958 SAMUT SONGKHRAM
mesaﬁ - 13,657 632 11,494 PHETCHABURI
U3292ufAI IS 63,768 - 236,941 434,719 PRACHUAP KHIRI KHAN
amala - - 8,591,437 692,975 SOUTHERN
TUNT - - 2,171,318 242,572 CHUMPHON
DY - - 140,520 3,630 RANONG
gy - - 2,429,963 145,952 SURAT THANI
W97 - - 232,820 19,634 PHANGNGA
nina - - 2,344 11,915 PHUKET
nsxdl - - 2,755,306 13,500 KRABI
@39 - - 258,946 11,888 TRANG
WATATFITUIND - - 265,264 105,795 NAKHON SI THAMMARAT
WnQd - - 8,252 9,859 PHATTHALUNG
AN - - 50,660 14,059 SONGKHLA
A48 - - 225,730 2,410 SATUN
oot - - 596 62,953 PATTANI
| - - 1,890 7,814 YALA
UINTNA - - 47,828 40,994 NARATHIWAT
fan FWNNUATERIMIINEaS Soures : Office of Agricultural Economics.
BRZATNIUADENITIM IS DL LA Office of the Cane and Sugar Board.
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TABLE 14 ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2008

naas N
OIL PALM
@ngnn

5o 0o@ o
wranihasay

(9w)

CRUDE PALM OIL
POTENTIAL

AZN3D
COCONUTS

@ngnn

Y ¥ _a
WINBNENINIAY

(9)
CRUDE
COCONUT OIL

ENERGY

tanunaa

(R naa3)

ETHANOL

and1dznag
CASSAVA

@ngnn

POTENTIAL

mMnwIaa
MOLASSES
@nann

MNLNMUBaa

. PROVINCE
(Anaa3)
ETHANOL
ENERGY

POTENTIAL ENERGY

FOR ENERGY PZ':II'IIE:I(':IYAL FOR ENERGY POTENTIAL FOR ENERGY POTENTIAL FOR ENERGY POTENTIAL
PURPOSE PURPOSE PURPOSE PURPOSE
(ton) (ktoe) (ton) (ktoe) (ML) (ktoe) (ML) (ktoe)
aunsdszne 196,164.95 183.66 59,615.99 52.98 1,395.52 691.93 108.89 53.99 WHOLE KONGDOM
mase - - 1,061.65 0.94 211.09 104.67 27.06 13.42 NORTHERN
\TE9T8 - - - - 0.80 0.40 - - CHAING RAI
Wl - - - - 0.07 0.03 - - PHAYAO
Rk - - - - 0.04 0.03 0.41 0.20 LAMPANG
E - - - - - - - - LAMPHUN
Fealnd - - - - - - - - CHAING MAI
N ELEGRI - - - - - - - - MAE HONG SON
an - - 317.98 0.27 0.97 0.48 - - TAK
MUnINTS - - - - 83.41 41.36 5.27 2.61 KAMPHAENG PHET
glavin - - - - 0.40 0.20 - - SUKHOTHAI
WS - - - - 0.22 0.1 - - PHRAE
W% - - 12.70 0.01 - - - - NAN
gashat - - - - 1.62 0.80 3.83 1.90 UTTARADIT
Asnlan - - 163.95 0.05 32.99 16.36 2.85 1.41 PHITSANULOK
NAqT - - 53.47 0.15 0.61 0.30 - - PHICHIT
HATAITIA - - 202.92 0.28 44.01 21.82 10.65 5.28 NAKHON SAWAN
grEmil - - - - 4017 19.92 - - UTHAI THANI
\wIyIal - - 310.63 0.18 5.78 2.86 4.05 2.01 PHETCHABUN
NAASIRDDNLRLILAHD - - 1,670.86 1.49 746.03 369.90 43.53 21.58 NORTHEASTERN
LR - - 20.49 0.02 26.47 13.12 - - LOEI
wuadtadig - - - - 7.50 3.72 - - NONG BUA LAM PHU
aqmmﬁ - - 17.40 0.02 32.82 16.27 5.1 2.53 UDON THANI
AHDIAE - - 74.20 0.07 6.26 3.10 - - NONG KHAI
ANANAT - - 13.74 0.01 11.38 5.65 - - SAKON NAKHON
AT - - 90.31 0.08 2.14 1.06 - - NAKHON PHANOM
4Navng - - 66.69 0.06 15.65 7.76 2.03 1.01 MUKDAHAN
vlans - - 38.05 0.03 8.83 4.38 - - YASOTHON
1937y - - - - 5.74 2.85 - - AMNAT CHAROEN
quaswmﬁ - - 49.33 0.04 21.42 10.62 - - UBON RATCHATHANI
FRRZING - - 278.41 0.25 14.49 7.18 - - SI SA KET
giund - - 172.27 0.15 6.29 3.12 1.48 0.73 SURIN
y3sud - - 214.45 0.19 39.39 19.53 1.39 0.69 BURI RAM
UrIENIANN - - 76.65 0.07 20.96 10.39 0.50 0.25 MAHA SARAKHAM
Jauida - - 58.74 0.05 18.55 9.20 - - RIO ET
MWaUS - - 111.60 0.10 51.28 25.42 6.03 2.99 KALASIN
Y - - 40.70 0.04 37.27 18.48 5.85 2.90 KHON KAEN
Toni - - 70.06 0.06 70.21 34.81 12.65 6.27 CHAIYAPHUM
UATTITHIN - - 277.77 0.25 349.41 173.24 8.49 4.21 NAKHON RATCHASIMA
fn NIUWAIWIWATUNIAUTIHUAZDUINEWA I Source : DEDE.
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TABLE 14 ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 2008(CONTINUED)

a1 ATN31 awadznas n1nkIAIa
OIL PALM COCONUTS CASSAVA MOLASSES

@ngnn @ngnn @ngnn @ngnn

dmhaniy WARNENI ALY Llamuaa MnWLamMuaa

(61w) (9w) (B mdas) (@maas) PROVINCE

CRUDE PALM CRUDE ETHANOL ETHANOL

OIL POTENTIAL T COCONUT OIL ENERGY POTENTIAL ENERGY POTENTIAL ENERGY

FOR ENERGY ToRTEAL FOR ENERGY POTENTIAL FOR ENERGY POTENTIAL FOR ENERGY POTENTIAL

PURPOSE PURPOSE PURPOSE PURPOSE
(ton) (ktoe) (ton) (ktoe) (ML) (ktoe) (ML) (ktoe)

nnanany 14,254.35 13.35 29,043.57 25.81 438.40 217.37 38.30 18.99 CENTRAL
EEEATE] - - 136.03 0.12 5.88 2.92 3.83 1.90 SARABURI
any3 - - - - 20.80 10.31 2.54 1.26 LOP BURI
AT - - - - - - 2.20 1.09 SING BURI
Fowm - - 65.48 0.06 13.63 6.76 - - CHAI NAT
ANTIULI - - 49.78 0.04 6.71 3.33 5.86 2.90 SUPHAN BURI
8149nad - - - - - - - - ANG THONG
WIZUATATALTEN - - 78.02 0.07 - - - - AYUTTHAYA
UUNY3 - - 98.11 0.09 - - - - NONTHABURI
NTINNY - - - - - - - - BANGKOK
dnusi 18.44 0.02 43.31 0.05 - - - - PATHUM THANI
WATUILN - - 128.65 0.1 - - - - NAKHON NAYOK
UIug3 - - 37.92 0.03 30.20 14.97 - - PRACHIN BURI
2TINT 245.55 0.23 373.66 0.33 59.84 29.67 - - CHACHOENGSAO
EREe) 247.60 0.23 - - 71.49 35.45 2.74 1.36 SA KAEO
UNY3 179.02 0.17 353.33 0.31 49.94 24.76 - - CHANTHABURI
A319 2,805.97 2.63 267.40 0.24 - - - - TRAT
EHI0N] 769.80 0.72 630.70 0.56 46.61 23.11 1.14 0.57 RAYONG
maaﬁ 4,882.75 4.57 6,077.27 5.40 59.47 29.48 1.41 0.70 CHON BURI
aynIlsng - - 267.96 0.24 - - - - SAMUT PRAKAN
AYNINIAT - - 126.55 0.1 - - - - SAMUT SAKHON
wATUTN - - 42.42 0.04 - - - - NAKHON PATHOM
mzy?auuq’% 74.98 0.07 48.77 0.04 56.23 27.88 13.71 6.80 KANCHANABURI
NTYT - - 445.49 0.40 16.85 8.35 2.62 1.30 RATCHABURI
AYNINIATIY - - 1,846.34 1.64 - - - - SAMUT SONGKHRAM
IWTTLT 13.38 0.01 461.77 0.41 0.76 0.38 - - PHETCHABURI
dizaufiiug 5,016.86 470  17,464.61 15.52 - - 2.24 1.11 PRACHUAP KHIRI KHAN
mala s 17031 27,839.91  24.74 - - . - SOUTHERN
TUNT 45,974.35 43.04 9,745.20 8.66 - - - - CHUMPHON
FEUDI 2,975.30 2.79 145.85 0.13 - - - - RANONG
Fruini 51,450.76 48.17 5,863.54 5.21 - - - - SURAT THANI
NI 4,929.61 4.62 788.79 0.70 - - - - PHANGNGA
niia 49.63 0.05 478.68 0.43 - - - - PHUKET
nazdl 58,339.41  54.62 542.36 0.48 - - - - KRABI
a3 5,482.79 5.13 477.59 0.42 - - - - TRANG
UATAITITNINY 5,616.56 5.26 4,250.26 3.78 - - - - NAKHON S| THAMMARAT
wngd 174.72 0.16 396.08 0.35 - - - - PHATTHALUNG
FIVA 1,072.65 1.00 564.81 0.50 - - - - SONGKHLA
F9R 4,779.49 4.47 96.82 0.09 - - - - SATUN
Taand 12.62 0.01 2,529.10 2.25 - - - - PATTANI
HERN 40.02 0.04 313.92 0.28 - - - - YALA
WINDNE 1,012.69 0.95 1,646.91 1.46 - - - - NARATHIWAT
fan NINWAIWIWATUNIAUNUUAZ ORI NEWA I Source : DEDE.
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TABLE 15 QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL
BY PROVINCE IN 2008

a o ¢ & 9 A o
ﬂiN']mﬂaaﬂ'] / %’]Laﬂq@lﬂ']“ﬂii“ LLaZﬂﬂElﬂ']wt‘ﬁﬂwaﬂﬁ']%ﬂ']ﬂﬁ"]“ﬁ%']ﬂ']w

QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL

FnUNN = FnuNN PROVINCE
Lfﬁwlﬁia”m ety L%ayﬁﬁia”m
|, (uen (anUANLNAT) |, (uen
YU UHINBAL) o YU UIUBAL)
QUANTITY ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (ktoe)
saansiszine 16,027,448 347.48 923,090,000 458.88 WHOLE KONGDOM
NALK%D 2,839,546 61.67 89,880,589 44.68 NORTHERN
VBe9Te 251,250 5.59 - - CHAING RAI
WL 113,111 2.36 - - PHAYAO
81119 326,226 7.16 415,665 0.21 LAMPANG
ANB 177,688 4.13 - - LAMPHUN
WFaalna 419,747 9.35 957,960 0.48 CHAING MAI
nagadsat 115,360 2.55 - - MAE HONG SON
61N 222,342 4.71 - - TAK
MUWILNDTT 107,449 2.40 54,586,873 27.14 KAMPHAENG PHET
gluviy 133,839 2.85 - - SUKHOTHAI
NS 87,953 1.91 - - PHRAE
U 122,768 2.57 - - NAN
OErCIN 106,419 2.26 3,805,787 1.89 UTTARADIT
Asmlan 142,206 3.00 195,420 0.09 PHITSANULOK
NINT 58,077 1.26 - - PHICHIT
WATFITIA 167,046 3.55 8,285,269 412 NAKHON SAWAN
aromil 67,144 1.39 12,981,801 6.45 UTHAI THANI
WwaTyTal 220,921 4.63 8,651,814 4.30 PHETCHABUN
AAASINDBNLRLIKIED 7,313,551 391,222,819 NORTHEASTERN
Lag 123,369 2.54 2,625,188 1.31 LOEI
%uaoﬂ'zﬁwg 119,131 2.51 131,907 0.07 NONG BUA LAM PHU
903517 290,366 5.99 16,454,654 8.18 UDON THANI
RUainy 114,220 2.33 817,771 0.41 NONG KHAI
FNAUAT 390,481 7.92 143,390 0.06 SAKON NAKHON
UATWIY 321,869 6.68 - - NAKHON PHANOM
UNAINIT 113,186 2.31 141,342 0.06 MUKDAHAN
olas 199,483 4.10 - - YASOTHON
ruaLaiy 135,310 2.77 - - AMNAT CHAROEN
qumﬁ“ﬁmﬁ 585,156 12.04 37,753,800 18.77 UBON RATCHATHANI
AIELNY 518,095 10.55 1,312,594 0.65 SI SA KET
FHuns 618,356 12.83 - - SURIN
Y3sue 791,941 17.43 6,595,316 3.28 BURI RAM
UNIRITIANY 313,274 6.41 5,250,376 2.61 MAHA SARAKHAM
Soulda 442,907 9.11 5,250,376 2.61 RIO ET
MWEUE 273,210 5.64 51,336,011 25.52 KALASIN
VLML 501,595 10.59 34,038,479 16.92 KHON KAEN
%’U{lﬁ 323,128 6.93 33,437,444 16.62 CHAIYAPHUM
UATTRIN 1,138,474 24.40 195,934,171 97.40 NAKHON RATCHASIMA
AN 1 NMINAILANNATE NTNARAUITNAIIUNAUNULZOUSN BN UaznIulaFa s Soures : Pollution Control Deapartment , DEDE
Department of Livestock Development.
ANELLAG 1/ lmashiFsanvhfuidssdas Notes : 1/ Excluding Animal Farm Waste Water.
2/ Tayaatsznitemayiulys 2/ Data has not yet revised.
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TABLE 15 QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL
BY PROVINCE IN 2008 (CONTINUED)
ﬂ%mmgaﬁm’f/ ﬁﬁtaﬂqmmwnim LALANSANLBINRINWHINNNBBININ

QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY POTENTIAL

FnEnW - N PROVINCE
s o U3anm e
LVIIWRII LTIWRII
(WHa (@NUNANLIAT) (WHa
Wiguiniaiuay) Wguwiniauay)
QUANTITY ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (ktoe)

4,638,370 104.80 367,980,282 182.94 CENTRAL

qITUI 450,524 9.46 13,561,966 6.74 SARABURI
aWY3 530,334 11.84 10,654,455 5.30 LOP BURI
FIAYT 15,288 0.36 3,593,673 1.79 SING BURI
TUUMN 107,460 2.29 - - CHAI NAT
qmsmx_l’% 231,124 5.07 20,631,857 10.26 SUPHAN BURI
819N 40,447 0.92 - - ANG THONG
wnumﬂ%wm 105,802 2.60 18,079,938 8.99 AYUTTHAYA
UUNY3 2,613 0.06 119,614 0.05 NONTHABURI
NIPNWURIUAT 5,644 0.12 3,150,106 1.57 BANGKOK
dnumil 8,741 0.18 18,054,656 8.98 PATHUM THANI
UATWILN 56,783 1.27 92,409 0.05 NAKHON NAYOK
diuys 99,182 2.25 14,057,139 6.99 PRACHIN BURI
ALLTILNT 162,655 4.05 42,164,741 20.96 CHACHOENGSAO
YU 317,764 6.48 74,181,408 36.88 SA KAEO
JUNY3 37,495 0.82 10,332,564 5.14 CHANTHABURI
314 41,272 1.02 - - TRAT
PN 59,019 1.47 52,156,706 25.93 RAYONG
°ﬂmﬁ 151,571 3.74 23,562,646 11.71 CHON BURI
m;mﬂﬁmi 893 0.02 1,032,158 0.50 SAMUT PRAKAN
FYNIFAT 1,425 0.03 11,015,891 5.48 SAMUT SAKHON
umﬂgu 431,893 10.49 15,748,521 7.83 NAKHON PATHOM
migfﬂm_ﬁ 521,948 11.20 17,756,578 8.83 KANCHANABURI
ﬂ’mﬁ 802,022 19.35 10,440,312 5.19 RATCHABURI
FYNITIATIY 1,602 0.04 216,556 0.10 SAMUT SONGKHRAM
INTILS 187,802 4.04 - - PHETCHABURI
1J32970AITUT 267,067 5.63 7,376,388 3.67 PRACHUAP KHIRI KHAN
1,235,981 74,006,314 SOUTHERN
TUNT 22,735 0.49 3,808,347 1.89 CHUMPHON
RN 27,406 0.66 573,344 0.29 RANONG
gu)IH 196,358 4.67 17,419,687 8.66 SURAT THANI
W9 30,246 0.74 333,612 0.17 PHANGNGA
niia 121,982 3.14 506,986 0.25 PHUKET
naedl 36,638 0.80 7,884,723 3.92 KRABI
a%d 85,523 1.86 7,902,629 3.93 TRANG
UATATBITUIND 230,768 5.11 5,295,160 2.63 NAKHON SI THAMMARAT
WNg9 131,766 3.03 - - PHATTHALUNG
RIVA 145,041 3.13 21,643,169 10.76 SONGKHLA
98 32,583 0.68 1,899,671 0.94 SATUN
flaand 52,458 1.09 830,899 0.41 PATTANI
BER 53,794 1.10 5,147,608 2.56 YALA
#INTE 68,683 1.43 760,479 0.38 NARATHIWAT
9N NINAILANUARS NINNAWINAIUNAUNUUAZEUTNENINY waznInLgaas Soures : Pollution Control Deapartment , DEDE
Department of Livestock Development.
ANULRG - 1/ liswhiFsannwsuitossat Notes : 1/ Excluding Animal Farm Waste Water.
2/ Tayaatisznitenmsyiudys 2/ Data has not yet revised.
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TABLE 16 RESERVES / ENERGY POTENTIAL AND REMAINED ENERGY POTENTIAL OF COAL

BY REGION IN 2008

ANYNTNLDI
WaswNKAD
LL‘Via'd‘Yl’l\‘lQﬁﬁ’lﬁGl‘f A / Anlud anwiAwan lued (Rwdwisurinduiy) REGION
(A1) (ﬁuﬁmﬁﬂmvhtfﬂﬁuﬁn) REMAINED ENERGY
COAL / LIGNITE COALI/LIGNITE POTENTIAL
(million tons) (ktoe) (ktoe)
ffoﬂszmﬂ 2,075 536,935 522,454 WHOLE KINGDOM
Manita 1,489 373,274 368,825 NORTHERN
maariwaanidganiie n.a. n.a. - NORTHEASTERN *
nanansg 15 6,539 6,539 CENTRAL
mala 571 147,096 147,090 SOUTHERN
5% ) (Vla\im'mam%ﬁﬁﬂﬂ‘l%’) - 10,026 - OTHER(UNDEFINED SOURCE)
wangwe - 1/ NI BINRITTTNTNG Notes : 1/ DMF.
2/ A wiT 2/ Data including Coal import.
3/ "L&immsnszqﬁamﬁﬁ'@lmuvlﬁ 3/ Data not available.

U

ANNTNLBINRII
ENERGY POTENTIAL
wiae : WmewigursiwaY Unit : ktoe
. 150,001 - 200,000
[l 100.001 - 150,000
. 50,001 - 100,000
1-50,000

n.a.
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TABLE 17 COAL ENERGY CONSUMPTION BY REGION IN 2008

Wi : Wnawiurshaway Unit : ktoe
112
O R O O 7 i
T R O
R R O O

naszina ; 7,744 7,203 14,947  WHOLE KINGDOM
naite - 155 4,064 4,219  NORTHERN
AMAAZI%DBNLALILRID - 77 - 77  NORTHEASTERN
AANANY - 4,182 3,139 7,321  CENTRAL
mala - 232 - 232  SOUTHERN
au 9 (ldnsuanwdisaluls) - 3,098 - 3,098 OTHER (UNDEFINED SOURCE)

= o [ o & o
nu1 niuwmuﬁwaao'\u‘nﬂLmuuazmﬁnﬂwaaa’m Soures : DEDE.

o a Adg v
WAIUN AR 1S

SECONDARY ENERGY CONSUMPTION

.
AWIY : NWAWNFULYINUIAWAD Unit : ktoe

. 45,001 - 60,000
. 30,001 - 45,000
. 15,001 - 30,000

1-15,000

n.a.
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TABLE 18 ENERGY POTENTIAL OF GEOTHERMAL ENERGY BY REGION IN 2008

ANYAINLBINAINH

(WHARLN VLTI N AL
1 a 6
URAINNNNANEAT REGION

ENERGY POTENTIAL

(ktoe)
watlszune 526.95 WHOLE KINGDOM
aMaita 506.20 NORTHERN
NMAALINDBNLRLILNIHD 0.00 NORTHEASTERN
AMANae 3.10 CONTRAL
mala 17.65 SOUTHERN
‘ﬁla.l’l ; F1BIUNAIIIWN aLNwaslszmalngd 2546 Soure : Thailand Alternative Energy Situation 2003.

ANYAINLBINRIN

ENERGY POTENTIAL
Wi : WuawAguwia AL Unit : ktoe
451 - 600
301 - 450

151 - 300

1-150

n.a.
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TABLE 19 ENERGY CONSUMPTION AND REMAINED ENERGY POTENTIAL OF GEOTHERMAL ENERGY

BY REGION IN 2008
AWIY : NWAWNFULTINU AL
sUMLUNRIIWN 1

TYPE OF ENERGY CONSUMPTION

unaINapReaEns

s v
WaNINNa ANMNIDN VL‘N‘W’I ENERGY

MECHANICAL THERMAL ELECTRICAL

unit : ktoe

ANYNINLBINRIN

REGION
REMAINED

2/ niuﬁmmwﬁaamﬂﬂmem:mﬁnﬁwﬁamu

nadszine - - 0.09 0.09 526.81 WHOLE KINGDOM
aanita - - 0.09 0.09 506.11 NORTHERN
AMANINDBNLALILKID - - - - - NORTHEASTERN
NMANang - - - - 3.10 CENTRAL
mala - - - - 17.60 SOUTHERN
wanawng : 1 mstiihdhendaukedszmalng Notes : 1/ EGAT.

2/ DEDE.
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TABLE 20 ENERGY CONSUMPTION OF NATURAL GAS BY REGION IN 2008

.
AWIY : NWAWNFULTINU AL unit : ktoe

EH T CRA P O

: o o TYPE OF ENERGY CONSUMPTION
Lmaomagumam B ————— REGION

ANNIan Tl ENERGY
THERMAL ELECTRICAL
‘V{‘]ﬂizlmﬁ 654 2,499 22,097 25,250 WHOLE KINGDOM
nMaLnike 28 - 200 228 NORTHERN
ManzInaanRgdtnita 34 - 910 944 NORTHEASTERN
NANAN 584 2,499 18,875 21,958 CENTRAL
mala 8 - 2,112 2,120 SOUTHERN
finn:  wn ndlw. niln. dan. uazé‘uﬁmvlvlﬂuammﬁmz Sources : DEDE , EGAT, PEA, PTT and IPP.
waEme 1 Mwigssadiign Notes : 1/ Including Natural Gas Import.
2/ NMSVWEINILN 2/ Transportation by Road.

wasaunAupAnls
SECONDARY ENEGY CONSUMPTION
Wi : Wudwisuwinduan Unit © ktoe
1,501 - 2,000

1,001 - 1,500

501 - 1,000
1-500

n.a.
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TABLE 21 RESERVES / ENERGY POTENTIAL AND REMAINED ENERGY POTENTIAL OF NATURAL GAS

BY OPERATOR IN 2008
@nann

3w IBINRIIH

dvas

(Wwaugnunanne) (WG (WG

é’ ALRBNTS Wiguii Wiguiri OPERATOR

vfmﬁ'uﬁu) vfmﬁ'uﬁn)
ENERGY REMAINED
ENERGY

(ktoe)

i'JN‘ﬁoﬂi:mﬂ 32,115.91 322,924.35 290,221.65 WHOLE KINGDOM

g11lne 21,719.30 221,439.84 199,292.04  GULJ OF THAILAND

ﬁuﬁ 11328 e - NLaLgy 8,120.70 78,337.74 77,225.60 MALAYSIA - THAILAND JOINT DEVELOPMENT AREA (MTJDA)

ﬁiﬂngafﬂiﬂﬁ 2,111.57 11,458.53 10,507.90  KHORAT PLATEAU

ﬁ'sng:mmﬂnma 164.34 3,558.20 3,196.11  CENTRAL PLAIN

w9 - 8,130.04 . OTHER
waEwa 1/ ﬂgﬂﬂjdtﬂﬂﬂiﬂL%alﬂﬁdﬁii&l‘]j’lﬁ, iwﬂ%mmﬁﬁaaﬁﬁgaﬁuﬁ’q Notes : 1/ Revised by DMF , Including Proven

Usanmfiidoswuaniulule uasSanmdrsosiivieadinlyle Reserves, Probable Reserves and

Possible Reserves.

2/ FINATSTINTIAYT 2/ Including Natural Gas Import.

3/ ﬂinﬁ%mnﬂ%u’lmﬁ’li’mﬁﬁgmfu,é' 3/ Assessment from Proven Reserves.
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TABLE 22 ENERGY POTENTIAL OF ALTERNATIVE ENERGY CONSUMPTION IN THE FUTURE
Wiy Anewfsurininduay unit : ktoe
ANYNAINLDINRINT

ENERGY POTENTIAL
Uszian

Mawida  AaazInaandgswine nanals  aale HDATIN

NORTHERN NORTHEASTERN CENTRAL SOUTHERN TOTAL

nasenlalasion - - 6.00 - 6.00 HYDROGEN ENERGY
AMTBAINBINNRADIDUAR - - - - - METHANE FROM MINE
A & o 1 & o 1/
RWUINY  BASNIILWINY 123.06 - - - 123.06 OIL SHALE AND TAR SAND
NRIITWIAUKIRS - - - 0 0 TIDAL ENERGY
NRIINBARY - - - 0.50 0.50 WAVE ENERGY

[ A a &2 2/
NRIITUWILARET - - - - - NUCLEAR ENERGY

EREY 123.06 - 6.00 0.50 129.56 TOTAL
°?im : BnnasIwnaunwuasdsznelnail 2546 Sources : Thailand Alternative Energy Situation 2003.
ANEAG 1/ ﬂ%’uﬂjﬂfm&arﬂ?.Inim%ﬂmﬁdﬁﬁmj'lﬁ Note : 1/ Revised according to DMF.
2 3nnsa13e lalnudSanan1sdrtesvausiuiuased 2/ From Exploration Reserve the trace of Radiative mineral

were not available.

34 sewnasIwnaunwaadlszinelnail 2551 THAILAND ALTERNATIVE ENERGY SITUATION 2008



o ¥ Qo A a 3 [ ¥ o o =~
M3 23 me'mwmmmuwaaa'mﬂmmuﬂmmwu‘luamﬂma%‘lna uwnaNUIzannasen 1 2551

TABLE 23 FUTURE ALTERNATIVE ENERGY PROJECTS BY ENERGY TYPES IN 2008

NMAIHANARRI

(ATadad) Fmanlasens

UszAannasenn ENERGY TYPES
INSTALLED CAPACITY NUMBER OF PROJECTS

(kW)

WA

AW LATNIYINT

COAL

OIL SHALE AND TAR SAND

NRIUBINIAVDIUTDS 587,500.00 - SOLID BIOMASS ENERGY
NAIUVEE - 6 MUNICIPAL SOLID WASTE
Li‘?amz‘ia%amwwaamm(é‘mﬁm) 769.70 16.00 LIQUID BIOFUELS (Million litre)
fradanw’ 11,870.00 3.00 BIOGAS"
WaswINARES - - NUCLEAR ENERGY
ABEITNBG - - NATURAL GAS
AMBRNWINNKBAN DI WA - - METHANE FROM MINE
wasoulalasion’ 5.00 1.00 HYDROGEN ENERGY"
nasamun” 44,480.00 - HYDRO ENERGY”
NAIITWHAN 156.70 18.00 WIND ENERGY
WRIWARY - - WAVE ENERGY
wasMIIUKNA - - TIDAL ENERGY
nasmussafiag 33,186.00 5.00 SOLAR ENERGY"

wasmaNTanlannn - - GEOTHERMAL ENERGY

nangae : 1/ Tayasdsrninen1dliuly Note : 1/ Data has not yet revised.

2/ TassnslssInfandssawiain 2/ Small Hydro Preject and Small Village of DEDE.
Lmﬂﬂﬂ'ﬁzﬁ'ﬂmjﬁ‘mmaa AN,

3/ SwlFanminasn1sHanfaas lwuazwanszuua g 3/ Including Installed Grid-Connected and off-Grid.
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TABLE 24 TOTAL PRIMARY ENERGY SUPPLY BY ENERGY TYPE"

wihe : WuewRsurhsiiuay Unit : ktoe
2547 254 p p 2551
dsztn 2004 5905 2906 3007 5008 TYFE
EEY 100,501 103,362 105,899 110,086 112,957 TOTAL
NRIWLBINRTE 84,145 86,313 88,490 91,377 92,758 COMMERCIAL ENERGY
A 10,575 11,457 12,263 13,866 14,947 COAL
wauns lod 264 360 411 230 180  ANTHRACITE
v 3,067 3,879 3,557 4,749 4,557  BITUMINOUS
fulen 42 45 35 43 34  COKE
anlud 5,826 6,050 5,231 4,919 4,968  LIGNITE
fueauazan 9 1,376 1,123 3,029 3,925 5,208 BRIQUETTES & OTHER COAL
Wsiuay 46,685 45663 47,275 47,428 48,727 CRUDE OIL
ADWLAWLAN 2,785 2,817 3,072 3,095 3,449 CONDENSATE
MUEIINBIR 27,053 28,770 29,615 31,418 33,230 NATURAL GAS
Moladnsssnna (73) (143) (109) (104) (104) NATURAL GASOLINE
wandnsagy (4,477)  (3,858)  (5,803)  (6,429)  (9,204) PETROLEUM PRODUCTS
matllasidsuinad (1,121) (1,122) (808) (601) (400) LPG
LWHTW TR 30202 antn 91 (160) (528) (356) (263) (435) ULG RON 91
LWHTW TR I02N2 antn 95 (805) (939) (1,037) (754) (554) ULG RON 95
uwAaloaeda10 soninu 917 (1) (4) 2 (3) (4)  GASOHOL E 10 RON 917
uwhalraada10 sanin 95~ - (8) ) 2 2 GASOHOL E 10 RON 95"
ihdue3oslin’ (307) (443) (884) (3200  (1,117)  JETFUEL”
aunna (901) (818) (841) (92) (146) KEROSENE
udLanaui? (568) 43)  (1,449)  (2298)  (3,159)  HSD
IdudITanywin 9) (6) 4 2 4 LSD
thaudms - - - - - PALM DIESEL"
Saanywsai 5" - (1) - (1) (7) HsDBS”
il (605) 54 (427)  (2,081)  (3,388)  FUEL OIL
Tlitn 1,597 1,607 2,177 2,103 1,713 ELECTRICITY
wasamlnsiuaznamIgn 16,050 16,679 17,058 18,227 19,330 NEW & RENEWABLE ENERGY
W 11,169 11,722 11,070 11,369 11,770 FUEL WOOD
2l 20 21 27 (6) 35 CHARCOAL
LNaY 1,550 1,594 1,555 1,646 1,814 PADDY HUSK
nnaay 3,303 3,332 2,863 3,218 3,486 BAGASSE
Taquaialiniisinuas 4 6 1,535 1,991 2,205  AGRICULTURAL WASTE
S 4 3 4 3 4 GARBAGE
faginnw - 1 4 6 16  BIOGAS
BaLnaIBINN 4 50 96 190 602 BIOFUEL
LONIUDR 4 50 94 130 253 ETHANOL
Tule@ioa - - 2 60 349  BIODIESEL
WRIIUDY 9) 302 320 255 292 267 OTHER ENERGY
udafiae 302 320 255 292 267  BLACK LIQUOR
Hhanninbena 3,688,180 3,858,019 4,050,645 4,250,633 4,369,481 oo comestieproduct
GDP (swmﬂgm 2531) (WY : ;1ULIN) (GDP) (At 1988 prices) (Unit : million Baht)
U3BINT (M8 Wkaw) 61,973 62,418 62,829 63,038 63,390 Population (Unit: thousand)
fan : Tgwnasnaslsznalne 1 2551 Sources :  Thailand Energy Situation 2008.
wnamng - 1/ ﬂ%u’lmmiﬁ'mwﬁwﬁw’mﬁ:ﬁﬁ% = nmsuaangludszine + Notes : 1/ Total primary energy supply = Domestic production +
152N - n1sdsean +- dwlAsusasadan Imports - Exports +/- Stock change.
2/ wswundunaaaniuaa 10% lnalsanas 2/ Gasoline with Ethanol 10% by Volume.
3/ i’a&lﬁ’]ﬁ%a’m”lﬁm% 3/ Including aviation gasoline.
4 dnsiwiimananiawlaa 10% lagdSanas 4/ Diesel with Palm-oil 10% by Volume.
5/ wf"lﬁuﬁtﬁauqm%wau%ﬁmmﬁﬁ 5% lagSanas 5/ HSD with Bio-oil 50% by Volume.
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TABLE 25 ENERGY IMPORTS AND EXPORTS BY ENERGY TYPES AND YEARS

Ussnnnasen

a

wasawlgund

1
A%
A ¥ oo ¥ o
AT LAZNIILIE3T1
o a [
NRIRTINIAVDINDY
Hn
Al
wnay
4‘]‘ a A
B aINAIBIN TN BILAAN
LaNWaa
& o ¢
wrnnian
¥ . .
WINBNENI
MARIAa
24 -
AwBInIn
% a - ¢
NRIWIRNARYS
24 a
ABEIINBIA
24 - -~ 1 a
ABRNWINNIHADIN 1A
wasounlalasion
NRIIBAN
o a
NRIWHARH
NRIWIAWIEAY
[ a 6
NAIWILEIDTIAE
wasmuasafiagiiva il
v v Va
WAIUANTORIANAN

a

WA UNALNA

T (nasemiin)

Wwneinag

NI
]

Wwneinag

NI
]

¥ AT o ¢
mun‘[a'mm

Falug

U aenas9witLgn

ENERGY IMPORTS

2549
2006

2550
2007

2551
2008

11,157 14,271 16,012

13 18 32

40 40 65

1 3 1

17,985 11,332 12,727

36 40 72

1,784 3,005 2,292

0 6 10

345,292 360,985 336,230

n.a. n.a. n.a.
5,159 4,491 2,785

Snnanasenaiaan

ENERGY EXPORTS

2549
2006

2550
2007

2551
2008

0 0 75  thousand tons
- - - ton
240 361 882 thousand tons
2 39 14 thousand tons
0 0 0 thousand tons
thounsand
17,553 59,592 83,665 litres
305 428 507 thousand tons
thounsand
66,398 97,533 94,357 litres
502 549 787 thousand tons
million cubic
- - - metres
- - - ton
- - - MMscf.
- - - MMscf.
n.a. n.a. n.a.  Muscf.
- - - MW
- - - MW
- - - MW
- - - MJ
- - - MW
- - - MJ
750 926 1,180 Gwh

ENERGY TYPES

PRIMARY ENERGY

COAL

OIL SHALE AND TAR SAND

SOLID BIOMASS ENERGY

FUEL WOOD

WOOD CHARCOAL

PADDY HUSK

LIQUID BIOFUELS

ETHANOL

PALM OIL

COCONUT OIL

MOLASS

BIOGAS

NUCLEAR ENERGY

NATURAL GAS

METHANE FROM MINE

HYDROGEN ENERGY

WIND ENERGY

WAVE ENERGY

TIDAL ENERGY

SOLAR ENERGY

PHOTOVOLTAIC

GEOTHERMAL ENERGY

SECONDARY ENERGY

ELECTRICITY (HYDRO ENERGY)

]
n

: n3NanINg , dnomdsEgionsineas , uarnarwnaswuasszndlng 112551

Source :

CD., OAE. AND Thailand Energy Situation 2008.
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TABLE 26 ALTERNATIVE ENERGY RAW MATERIALS PRICES BY ENERGY TYPES

wiae : vl Alandu Unit : Baht/ kg
1 qpa
‘S’lﬂ’l‘l%uﬂaxﬂﬂ%ﬂ‘i‘m

ANNUAL PRICES ALTERNATIVE ENERGY

o

ﬁqﬁﬂﬂﬁﬂd’l%‘l’lﬂ LN

2548
2005

2549
2006

2550 RAW MATERIALS

2007

daul399% INDUSTRIAL SUGARCRANE
mMnoay 0.40 0.40 0.40 0.40 0.40 BAGASSE
dmsanauazly - - 010 0.10 0.10 TOP / TRASHIER
217 RICE
g 1.00 1.00 1.00 1.75 1.75 STRAW
unay 0.95 0.95 1.00 2.00 2.00 PADDY HUSK
Aoz 2.00 2.0 2.0 2.00 2.00 STRAW
snadasdas MAIZE
A% - - - - - STALK
9 0.60 1.00 1.00 1.00 1.00 coB
waaniailn - - - - - SKIN
andilznag CASSAVA
mMnanalzras - 100 100 100 1.00 TOP / TRASHIER
aaw - 004 005 005 0.05 STALK
Wi - 050 050 0.5 0.5 ROOT
thdasnain OIL PALM
waﬂﬁwﬁawmﬂ (15 nn.) 3.38 2.98 2.69 4.24 4.56 EMPTY BUNCHES (15 kg.)
dnlataa 020 030 045 045 045  FIBER
nzanlaa - 145 162 200 200  SHELL
M - - 008 0.08 008 FROND
neANLeg (Tanandag) - - 006 006 0.06  MALE BUNCHES
Wimhdady 20.17 16.82 1580 24.45 28.96 CRUDE PALM OIL
fﬂﬁumﬁuu%qw‘ﬁg 2527 22.02 20.01 29.25 38.22 REFINED PALM OIL
NN COCONUTS
waen - 0.80 0.80 0.80 0.80 HUSK
nzan - - - - - SHELL
nEany - - - - - EMPTY BUNCHES
19 - - - - - FROND
‘ti/’lﬁuuzw%‘nﬁn 23.22 22.83 25.63 2843 38.27 CRUDE COCONUT OIL
fﬂﬁ%mw%ﬁm‘%qﬂE‘ 31.30 3244 3113 3524 46.40 REFINED COCONUT OIL
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TABLE 26 ALTERNATIVE ENERGY RAW MATERIALS PRICES BY ENERGY TYPES(CONTINUE)

wiae : v/ Alansu Unit : Baht/ kg
e luuaazilfanssa
ANNUAL PRICES ALTERNATIVE ENERGY

[

mqﬁnwé’amuﬂm LN

2547 2548 2549 2550 RAW MATERIALS
2004 2005 2006 2007

UREEY GROUNDNUTS
wldan - - - 040 0.40 SHELL
He COTTON
o v
A% - - - - STALK
fwmdas SOYBEANS
dow, lu, waan - - - - STALK , LEAVES , SHELL
U [l
21919 SORGHUM
Tu, aw - - - - LEAVES , STEM
gNI PARA RUBBER
AN 0.75 0.75 0.75 0.75 0.75 FROND
Tu - - - - - LEAVES
= v
Lﬂaamguwa - - - - - HUSK
WA - - - - - SEED
W 4.00 4.00 4.00 4.00 4.00 FUEL WOOD
amlal 700 7.00 7.00 7.00 7.00 CHARCOAL
1 a 1 1/
AWK 0.50 0.50 0.50 0.50 0.50 COAL
fasssnsd (U / awniiis) 203.00 260.00 271.00 269.00 342.00 NATURAL GAS (Baht/MMBTU)
ﬁm : ﬁ']ﬁfnmiaumﬂmsﬁﬂuﬂs:mﬁ, Sources : http://www.dit.go.th,
S’lm'mmiﬁ'@umi:uuﬁ@ﬂmwa’ﬁaga Report Development of Data Tracking System for
ﬂ'l‘ﬂ’ﬁL%aLwad’Tim’aalun'mqwa’mnﬁu@hd 9 Biomass Consumption in Industrial Sectros.
nung 1 1/ ﬂ%’uﬂ@ﬂ@zmsuqmmﬂnﬁuﬁugﬂmm:mﬁmﬁaauﬁf Notes : 1/ Revised according to DPIM.
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TABLE 27 WORLD ALTERNATIVE ENERGY CONSUMPTION IN 2008 BY ENERGY TYPES AND REGION

i Mo anwhn  NaIR NAII NAII Waiwds A NI WA WAIIH  WRIIW NRII% NRII% NRII%
Aadas Fann Fann #h an Aan Hiu nasanae wasanfiag  anasaula
2BILHAAD hne 139l 1@aanuian fAnw
(WA (1WA (AU (A AH (A% (1A% (1WA (AAw  (AIWEW (AR (A1uaR (A men (A men (1A%
LLﬂédﬂﬁdQﬁﬂﬂﬂﬂg Wisuwih fisuwih dieuwih dlsueia Wiguwin Wguin NWAW Wisuwih  isuwin disuwih disuwih Weuri gy Wiguin Wiguin REGION
wduiy) sdudy) shdudn)  snsuiu) Wnsindiu) Wsiudiu) Wduiy)  dduin)  dnaney) shawdy) shdud) Wnsiniiu) Wsiniiu) siudiu)
OoIL GAS COAL NUCLEAR RENEWABLE BIOMASS HYDRO WIND WAVE TIDAL SOLAR PHOTO SOLAR THER- GEOTHERMAL
BIOFUELS BIOGAS
ENERGY ENERGY ENERGY ENERGY ENERGY VOLTAIC ENERGY MAL ENERGY ENERGY
(Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe) thousand ton  (Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe) (Mtoe)
& 3/
saunelan 3,532 1,296 729 709 11.26 1,164.31 34,844 10.50 265 9.48 11.13 3.60 THE WORLD
awsnumite 955 324 30 253 2.23 58.80 17,709 1.80 69 2.51 1.40 0.92 NORTH AMERICA
glsdazinan 548 219 51 212 4.13 52.00 6,610 0.40 27 7.38 1.20 2.18 WASTERN EUROPE
iisgaaunIsunazulsia 246 98 40 134 1.90 7.30 105 0.10 19 0.41 0.70 0.44 INDUSTRIAL ASIA AND PACIFIC
glsdazinean dsmneangalmiaaiia 307 113 43 71 3.00 12.00 46  0.01 28 0.02 0.04 0.06 EASTERN EUROPE AND RUSSIA
oI 406 149 124 14 0.00 536.50 194 412 21 1.05 3.50 0.00 Asia
AzIuaannang 155 57 0 0.00 0.87 0.00 0.00 3 0.00 0.83 0.00 MIDDLE EAST
a 5/
uasm 198 73 22 0.00 211.12 0.00 0.00 8 0.08 0.00 0.00 AFRICA
awsmnawuagla 180 66 14 0.00 65.58 10,180 0.00 53 0.06 0.06 0.00 CENTRAL & SOUTH AMERICA
) 537 197 405 18 0.00 220.14 0.00 4.07 37 0.34 3.40 0.00 cHINA
'ﬁN’l : The International Energy Agency 2009, http : //www.iea.org, Sources : The International Energy Agency 2009, http : //www.iea.org,
RUBLNAQ 1/ ‘i’JN"uadLﬁﬂi]”mTiN”mqWm‘v\nﬁmmz’qwﬂu Notes : 1/ Data including Industrial waste and Municipal waste.
2/ Lﬂwfl'agamm:muvlﬁ 2/ Data are also available for charcoal.
3/ TINWRITUAL wﬁ'ad’luﬂau wé’amui’l"ﬁut{’]m uazwaInwLaIafiadiga Wi 3/ Data including wind energy, wave energy, tidal energy and solar photovol taics.
4/ ywawdmnanauasld uansm wazazuaannand 4/ Data including Central & South America Africa and Middle East.
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TABLE 28 WORLD ALTERNATIVE ENERGY RESOURCES IN 2008 BY ENERGY TYPES AND REGION

unaniiaans

&
s2nslan
.
awsnnite
glsUazTuan
o .
wiisaasunssuuazuilila
glsuazTuasn dsunangalnSaaiia
o
113
~
Fn
.
Ariwaannatg

wan3n

a 1%
atNININATY u,az’lm

o
(A%
a
gy
¥ o a
WINWAY)

CRUDE OIL

3,941.00
614.00
212.00

29.00
626.00
170.00
189.00

1,253.00
501.00

347.00

(Wwawgnundn

"T)

3,149.00
758.00
367.00

46.00
876.00
290.00

76.00
378.00
210.00

148.00

(R1wAw) (A
Wiguwin
ﬁwﬁuﬁu)
HARD COAL NUCLEAR
& ENERGY

BROWN COAL

(Mill Tons)
6,796.00 233.80
1,076.00 79.97
698.00  80.49
397.00 34.99
476.00 25.02
950.00 5.14
2,761.00 5.38
0.00
303.00 2.814/
135.00

o

(A%
a

gy

¥ o a
PRETT)]

RENEWABLE BIOMASS

(Mtoe)

10.00

15.85

3.74

4.61

1.00

0.00

0.00

ALTERNATIVE ENERGY

T =
BaINAY
Fanw
2BIMA?

(R1A% (WG

Srervrcd

Wiguin

¥ o a

PRre))

LIQUID

BIOFUELS

(Mtoe)
35.20 1,341.47 37,394.00
74.91 16,096.00
65.44 7,258.00
11.15 106.00
26.62 94.00
555.93 192.00
221.51 0.00
1.16 0.00
290.00 0.00

0.00

0.00

94.75 13,648.00

a
DININ

o
(A%
a
gy
¥ o a
WINWAY)

BIOGAS

14.11
4.07
4.82
1.00
0.04
0.05
4.12
0.00
0.00

0.01

(R1A%

a '
(S7E5118 7]

(R

a '
WgUnI

Y oa ¥ oA ¥oa Yoo ¥ o oa
WINWAY) WINWAY) WIAWAL) WINRAY) wIAWEL)

HYDRO

ENERGY

272.00

56.00

54.00

9.00

22.00

21.00

42.00

2.00

8.00

58.00

WIND

ENERGY

12.36

2.51

7.1

0.04

1.04

0.33

0.00

0.08

0.06

Beanaian
D
(R1an
Wiguwin
WAwAL)
SOLAR
THERNAL

ENERGY

(Mtoe)

4.52
0.10
3.51
3.40
0.83

0.04

WA
adn  dwias umseniind uasenind
Belvlit
(MG (@ WA%  (AIAH
Wiguwin  fsun diguwin
WAVE TIDAL SOLAR
ENERGY ENERGY PHOTO
VOLTAICS
ENERGY
(Mtoe) (Mtoe)
3/
0.30
0.02
0.26
0.01
0.00
0.01
0.00
0.00
0.00
0.00

0.06

anasan
Tanan
(R1an
Wiguwin
1f1§1‘uﬁu)
GEOTHER-
MAL

ENERGY

51.97
14.39
14.28
4.98
0.53
14.73
0.00
0.00
0.77

2.29

REGION

THE WORLD

NORTH AMERICA

WESTERN EUROPE

INDUSTRIAL ASIA AND PACIFIC

EASTERN EUROPE AND RUSSIA

ASIA

CHINA

MIDDLE EAST

AFRICA

CENTRAL & SOUTH AMERICA

A http//www.iea.org.

The International energy Agency 2008.

BNELAG

)
2/ Juwdayaramzamnlsl

1/ i']N‘!Ji)\‘llailil'lﬂri\‘i\i'l%qﬁlﬁ'lﬂﬂiiu u,a:qmm

o § o & & ¥ o
3/ IIANAIITRARH WAIINWUITWIIRI uazwaaa’mummﬁmEﬁ%ﬂﬂﬁ'l

4/ sawawinnawuazla uansnuazaziuaannans

Sources :

Notes :

http//www.iea.org.

The International energy Agency 2008.

1/ Data including Industrial Waste and Municipal Waste.

2/ Data are also available for charcoal.

3/ Data including wave energy, tidal energy and solar photovoltaics.

4/ Data including Central & Sourh America , Africa & Middle East.
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TABLE 29 WORLD RENEWABLE ENERGY TECHNOLOGY SITUATION IN 2008

walulad

[ ©
NRIBBINIAVILDS
TW#n (1 - 20 MW)

AMNTaH (1 - 20 MW)

LANIWAR

Tule@ima
o ¥

NWRIITWBIA
awialng (10 -18,000 MW)
PWIALAN (1 - 10 MW)
WRINUUEIaAaLE IWin
wasnuussafiadie I lasanusan
WRINBUEINAAGTIANNTaR

NRIBAN
VWUN (1-3 MW)
Tunzia (1.5-5MW)

NAIUINNNLLA
WRIHARY
& ¥ E ¥
LWINUWRIVUWIRG

v g
Nzt Iningg
WRINUANNTOUNNUMIAYNT

a ¥ Ya
waam%mﬂma%’tmwnw
In#l (1 - 100 MW)

AMNTa% (1 - 10 MW)

OPERATING

CAPACITY

= 52 InzTadlunih
= 250 Insiadanutan
=67 MUIUIAT
= 12 MUIUIAT
860 IneTad i
85 IneTad i
= 13 InzTadlunih
0.50 InzTadlnin
145 Insiadanuian
=121 Ineiadlnih
0.3
=03 Ineiadlnih
fasdnm

RESEARCH STAGE

fasdnm

RESEARCH STAGE

Inziadinih

=10
=50

Inziadanuion

GWe
GWth

billion litres

billion litres

GWe
GWe
GWe
GWe

GWth

GWe

GWe

GWe

GWth

ANNIIRINB
(WM3aNI]
1 AlaYad)
INVESTMENT COST

(US$ / kW)

500 - 6,000
170 - 1,000
1,000 - 3,500
700 - 8,000
5,000 - 18,000
2,500 - 6,000
300 - 1,700
850 - 1,700
2,000 - 5,000
1,700 - 2,500
2,000 - 5,000
8,000 - 20,000
800 - 3,000
200 - 2,000

FIANAIIN

Typical
ENERGY

Cost

5-12
1-6
25 - 30
40 - 50
40 - 80
3-4
4-7
20 - 80
12 - 18
1-20
5-8
8-12
10 - 30
8-15
10-25
15 - 40
4-7
05-2

e/ Alatadsalug
ud/ Alatadmlu
&, a
LU/ 803

L ue/ asifiguyin
dnadwundn
L6/ fasifisui
audiea

wue AlaTadialug
wue AlaTadinlug
wue AlaTadialug
wue AlaTadialug

e/ Alatadsalug

e/ Aladadaalug
&, a o gd
e/ Alatadsalug

e/ AlaTagalug
e/ AlaTagalug

e/ AlaTadaalug

e/ AlaTagaalug

e/ AlaTagaalug

e/ AlaTagaalug

UScents/ kWh

UScents/ kWh

UScents/ litre

UScents/ litre corn
(gasoline equivalent)
UScents/ litre
(diesel equivalent)

UScents/ kWh
UScents/ kWh
UScents/ kWh
UScents/ kWh

UScents/ kWh

UScents/ kWh
UScents/ kWh

UScents/ kWh

UScents/ kWh

UScents/ kWh

UScents/ kWh

UScents/ kWh

UScents/ kWh

TECHNOLOGY

SOLID BIOMASS ENERGY
ELECTRICITY (1 - 20 MW)

THERMAL (1 - 20 MW)

ETHANOL

BIODIESEL

HYDRO ENERGY
LARGE
SMALL
PHOTOVOLTAIC
SOLAR THERMAL ELECTRICITY
SOLAR RADIATION

WIND ENERGY

ON - SHORE (1 - 3 MW)
OFF - SHORE (1.5 - 5 MW)

MARINE ENERGY

WAVE ENERGY

TIDAL BARRAGE

TIDAL CURRENT

OCEAN THERMAL ENERGY

GEOTHERMAL ENERGY
ELECTRICITY (1 - 100 MW)

THERMAL (1 - 10 MW)

‘ﬁ.&l'l . http://www.ren21.net

Source : http://www.ren21.net
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CONVERSION FACTORS

S UNAINTHVBITBINRY (A1ANTDWEND)
ENERGY CONTENT OF FUEL ( NET CALORIFIC VALUE )

Uszinnaie(risae)

Ala-
uana3
T
kcal /
UNIT

AwLAgULTIN
WAL/
]
ERVT )

toe /

NI
«

28

MJ/
UNIT

o o
Niving

o

W28

UNIT

TYPE(UNIT)

el

GENERAL

1. dap
1.1 mnday (nN.)
1.2 sauwaauazly (nn.)
2.9
2.1 W3 (nn.)
2.2 @a3 (NN.)
2.3 WNau (NN.)
- dnlwaidusdad
3.1 &6 (NN.)
3.2 wRanvuin (nn.)
3.3 99 (NN.)
REUIESHEVES
4.1 suweauasly (nn.)
4.2 §@u (NN.)
4.3 i (nn.)
- thduigu
5.1 nzanwthauidan (nn.)
5.2 iduluthdn (nn.)
5.3 neanthaw (Nn.)
5.4 Mw (nN.)
5.5 NEABME (nN.)
. WEWT
6.1 1fan (nn.)
6.2 Nzan (NN.)
6.3 nzany (NN.)
6.4 M43 (NN.)
7. Mass-wden (nn.)
8. tho-gdu (nn.)

w

S

(%))

(2]

9. dandes-drdn lu wWian
(nn.)
10. 91ne-lu éw (nn.)
11. qudzsa (nn.)
12, 4NN
12.1 flarhu (nn.)
12.2 lu (nn.)
12.3 waenviuma (nn.)
12.4 \WAa (NN.)
13. W (nn.)
14. dwlsl (nn.)
15. Wi Aladadaalag)
16. liwasi
Aladadmlag)
17. wasnuanuiauldinn
Aladadmlag)
18. twdAnwign (nn.)
19. An'lud
19.1 7 (AN.)
19.2 n3edl (nn.)
19.3 waiang (nn.)
19.4 udaan(nn.)
20. MOBTITNTNG
20.1 T (gnunarivia)
20.2 uis (gnunerine)
21, agz (NN.)
22. fiden(nn.)
23. i (@nuianiuas)

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
442719
3829.89
3901.10

3920.73
4362.70
3686.57
3822.26
3024.37
3461.54
3877.63

4593.88
3765.39

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

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
24.18
114.93
257.60
495.39

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
15.76

12.68
12.68
12.68
12.68
15.99
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

7.14
15.30

13.08
12.02
13.65

15.18
12.02
15.91

12.02
14.78
15.27

15.47
16.35
17.56
15.19
15.48

15.55
17.31
14.63
15.17
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

1. SUGARCRANE
1.1 BAGASSE (kg.)
1.2 TOP/ TRASHIER (kg.)
2. RICE
2.1 STRAW (kg.)
2.2 STALK (kg.)
2.3 PADDY HUSK (kg.)
. MAIZE
3.1 STALK (kg.)
3.2 SKIN (kg.)
3.3 COB (kg.)
4. CASSAVA
4.1 TOP/ TRASHIER (kg.)
4.2 STALK (kg.)
4.3 ROOT (kg.)
. OIL PALM
5.1 EMPTY BUNCHES (kg.)
5.2 FIBER (kg.)
5.3 SHELL (kg.)
5.4 FROND (kg.)
5.5 MALE BUNCHES (kg.)
. COCONUTS
6.1 HUSK (kg.)
6.2 SHELL (kg.)
6.3 EMPTY BUNCHES (kg.)
6.4 FROND (kg.)
. GROUNDNUTS SHELL (kg.)
. COTTON STALK (kg.)
. SOYBEANS STALK,
LEAVES, SHELL (kg.)

w

(4]

(2]

© 0 N

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.)
20. NATURAL GAS
20.1 WET (scf.)
20.2 DRY (scf.)
21. GARBAGE (kg.)
22. SAW DUST (kg.)

3
23 RIOGAS (m )

1 Alauaaad(kcal)

1 Auiisuwniduay
(toe)

1 iJ’]SfLSa(barrel)
1 gnunariuaseaslsl
( cu.m. of solid wood )
1 anUAMAA5YRIRN
(cu.m. of charcoal)
5 fAlanTuvasin
(kg. of fuel wood)
1 AaspRINNT
Masdsnman
(litre of LPG)

= 4186 d(joules)
= 3.968 ifig(Btu)
= 10.093 Snzuanad
(Gceal)

= 42.244 3InA(GY)
= 40.047 x 10 ° UNE(BU)
= 158.99 aa3(litres)
= 600 Alan3a(kg.)
= 250 Alansu(kg.)
=1 dlanSuzasdin

(kg. of charcoal product)
= 0.54 Alan3u(kg.)

aganantlagn (3na1218)
EXCHANGE RATE (SELLING)

2541

2542

2543

2544

2545

2546

2547

2548

2549

2550

2551

um /

WIBWAKS]  YEAR

Baht / US$
41.37 1998
37.79 1999
40.16 2000
44.58 2001
43.11 2002
41.63 2003
40.37 2004
40.36 2005
38.03 2006
34.68 2007
33.49 2008
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