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INTRODUCTION i

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

installation of renewable energy in Thailand and other details.

Department of Alternative Energy Development and Efficiency, Ministry of Energy
would like to take this opportunity to express our sincere appreciation to all government agencies
and state enterprises as well as companies involved for their excellent 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

2019
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HISTORY

Department of Alternative Energy Development and
Efficiency (DEDE), originally established as National Energy
Authority (NEA) under Office of the Prime Minister by the
National Energy Authority Act, as issued in the Royal
Gazette, Volume 70, 6 January 1953 under guidance of the
National Energy committee concerning energy policy and
development and later renamed as National Energy
Administration (NEA) in 1971 has been restructured since
1992 to function in development and promotion of energy
production, transmission and distribution, research and
and

development of alternative energy, regulation

promotion of energy conservation and energy efficiency.

7 January 1953

Established as National Energy Authority (NEA) under
Office of the Prime Minister, having a temporary office at
Chulalongkorn University, the Faculty of Engineering, and
later moved to Sala Luk Khun in the Royal Grand Palace
Compound.
13 July 1959

Moved to Pibultham Villa, at the present address of
17 Rama | Road, Kasatsuk Bridge, Pathumwan, Bangkok
10330.
23 May 1963

Transferred to Ministry of National Development
by the Government Administrative Act 1963.

1 October 1971
Transferred back to Office of the Prime Minister and

renamed as National Energy Administration (NEA).

24 March 1979
Transferred to Ministry of Science, Technology and

Energy.

13 February 1992
Restructured and renamed as Department of

Energy Development and Promotion (DEDP) under the

Energy Development and Promotion Act 1992, issued in the

Royal Gazette Volume 109, Part 9, dated 12 February 1992.

4 April 1992
The Ministry was renamed as Ministry of Science,

Technology and Environment (MOSTE).
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3 October 2002

Restructured and renamed as Department of
Alternative Energy Development and Efficiency
(DEDE) under Ministry of Energy by the Government
Administrative Act 2002 issued in the Royal Gazette
Volume 119, part 99 (A), dated 2 October 2002.
FUNCTION UNDER MINISTERIAL REGULATION ON
ORGANIZING DEPARTMENT OF ALTERNATIVE ENERGY
DEVELOPMENT AND EFFICIENCY, MINISTRY OF ENERGY
2002

To systematically and continuously establish
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 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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Alternative Energy Situation in Thailand 2019

The final alternative energy consumption has increased continuously because the
government to push forward the alternative energy development and energy efficiency policy.
There are comprehensive measures to promote the alternative energy consumption in all sector
and reduce the energy consumption in fossil fuel including to decrease the energy import from
the foreign country.

The alternative energy development in Thailand has primarily relied on energy production
in domestic with emphasis on solar, wind, small and large hydro energy, biomass, biogas,
municipal Solid waste (MSW), geothermal power and biofuels including ethanol and biodiesel in

term of electricity, heat and biofuels.

Final Alternative Energy Consumption 2015 - 2019

ktoe
15,000

14,000
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12,000 _— 12,99
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5,000 10,077
8,000
2015 2016 2017 2018 2019

In 2019, Thailand’s alternative energy consumption was 14,136 ktoe, an increase of 8.8%
from the previous year, shared 16.49% of the total final energy consumption its affect to

decrease the energy imports, as amount 205,342 million Baht and CO, emission by 43.35 million tons.
Alternative Energy Consumption in Thailand 2019

FINAL ENERGY CONSUMPTION FINAL ALTERNATIVE ENERGY CONSUMPTION

POWER GENERATION*(SOLAR/WIND/BIOMASS/

FOSSIL FUELS MSW/BIOGAS/GEOTHERMAL POWER) 3.17%
75.08%

SMALL HYDRO POWER* 0.04%

LARGE HYDRO POWER 0.56%

LI INEE RENEWABLE ENERGY 14,136 ktoe (SOLAR/BIOMASS/
16.49% GAS/MSW) 9.95%

\. TRADITIONAL RENEWABLE

BIOFUELS 2.77%
ENERGY 5.90%

IMPORTED HYDRO POWER 2.53%

*Including off grid power generation THAILAND ALTERNATIVE ENERGY SITUATION 2019 5



Heat energy consumption was the greatest share 60.3% of the total final alternative

onsumption, followed by electricity and biofuels (ethanol and biodiesels) shared 22.9% and

16.8% respectively.

ktoe
10,000 Heat
9,000 60.3%
8,000
7,000
6,000
Biofuels 16.8%
5,000 A Electricity
4,000 = - -
Biodiesel 22.9%
3,000
Ethanol 10.9%
2,000 59%
1,000
0
Consumption Growth rate
Alternative Energy (ktoe) (%)
2015 2016 2017 2018 2019 2018 - 2019
1. Electricity v
(Solar Energy, Wind Energy, Small Hydro Power, 1,556 2122 2473 2.960 3,239 94
Large Hydro Power, Biomass, MSW, Biogas and
Geothermal Power)
2.H
eat 6579 7,182 7322 7919 8525 77
(Solar Energy, Biomass, MSW and Biogas)
3. Biofuels 1,942 1,747 1,936 2,117 2,372 12.0
- Ethanol 879 684 733 781 829 6.1
- Biodiesel 1,063 1,063 1,203 1,336 1,543 15.5
Total 10,077 11,051 11,731 12,996 14,136 10.8
1/ Including off grid power generation.
2/ Large hydro power plants were included since October, 2015.
3/ The net calorific value calculation has been change from gasoline to ethanol since 2016.
ktoe M Electricity* M Heat M Biofuels
16,000
14,000

12,000

2015 2016

*Including off grid power generation

6 FIPITUNINUNARNUYVDIUTLNALNGY w&ol

2017

10,000
8,000
6,000
4,000
2,000

0

2018

2019



Details are as follows :

Electricity

4

The total installed capacity of electricity generation by using alternative energy was

11,852 MW, up 4.2% from the previous year. Biomass power plants was the greatest share

28.8% of the total installed capacity, followed by solar energy, large hydro power, wind energy,
biogas, MSW, small hydro power and geothermal power shared 25.2%, 24.6%, 12.7%, 4.5%,

2.7% 1.5% and 0.0% respectively.

Alternative Energy

2015
Solar Energy 1,419.6
Wind Energy 233.9
Small Hydro Power 172.1
Biomass 2,126.6
Biogas 372.5
MSW 131.7
Large Hydro Power 2,906.4
Other Alternative Energy
(Geothermal Power)
Total 7,962.8

* Including off grid power generation

Heat

Installed Capacity*

2016
2,446.1
507.0
182.1
2,814.7
434.9
145.3
2,906.4

9,436.5

(MW)
2017
2,697.2
627.8
182.3
3,157.3
4754
191.5
2,906.4

10,237.9

2018
2,962.5
1,102.8

187.7
3,372.9

505.2

317.8
2,919.7

0.3

11,318.9

2019
2,982.6
1,506.8

187.8
3,410.1

530.0

314.7
2,919.7

0.3

11,852.0

Growth rate

(%)

2018 - 2019

0.7
36.6
0.1
11
4.9
(1.0)

4.2

The total heat energy consumption was 8,525 ktoe, up 7.7% from the previous year.

Biomass was the greatest share 91.2%, followed by biogas, MSW and solar energy which shared

7.4%, 1.3%, and 0.1% respectively.

Growth
Heat
rate
(ktoe)
Alternative Energy (%)
2015 2016 2017 2018 2019 | 2018 - 2019
Solar Energy 5.7 6.7 9.3 10.1 10.1 -
Biomass 5,990 6,507 6,616 7,152 7,770 8.6
Biogas 495 593 634 634 634 -
MSW 88 75 63 123 111 (9.8)
Total 6,579 7,182 7,322 7,919 8,525 1.7

THAILAND ALTERNATIVE ENERGY SITUATION 2019 7



)

Biofuels (Ethanol and Biodiesel)
Biofuels consumption were 9.4 million litres per day, up to 11.9% from the previous year

which the comprising 4.5 million litres per day for ethanol and 4.9 million litres per day for

biodiesel.

Alternative Energy

Ethanol

Biodiesel

Total

2015
3.5
3.4
6.9

(million litres per day)

2016
3.7
3.4
7.1

Alternative Energy Investment
The government has a planning and policy to encourage the alternative energy

Biofuels

2017
3.9
3.8
1.7

Growth
rate
(%)
2018 2019 2018-2019
4.2 4.5 7.1
4.2 4.9 16.7
8.4 9.4 11.9

consumption continuously to achieve the alternative energy target by 2036 which is affecting to

increase the private sector investment on alternative energy industry. In 2019, The alternative

energy investment has also promoted by Department of Alternative Energy Development and
Efficiency (DEDE) and The Office of the Board of Investment (BOI) on total 965.3 million Baht
and 16,652.1 million Baht respectively.

Alternative Energy Investment 2019

unit : million Baht

BOI

Total MSW  Alternative Total
Energyl/

DEDE
Alternative
Energy Solar | Wind | Small | Biomass | Biogas | Biofuels
Investment | Energy | Energy | Hydro
Power
Investment | 618.4 16.2 2115 16.7 4.2 98.3

965.3 2,346.1 14,306.0 16,652.1

Sources : Department of Alternative Energy Development and Efficiency, The Office of the Board of Investment.

Note : 1/ Including Solar Energy, Wind Energy, Biomass and Biogas.

8 FIHNUNAINUNAUNUVDIUTZINALNY beDln
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TABLE 1 THAILAND ALTERNATIVE ENERGY COMMODITY ACCOUNT 2019
WU RUINIUAIN

WAITUNANULTIN Y

COMMERCIAL ALTERNATIVE ENERGY SAUNAIIUY

NANUNIIAUA
w L 6 v W
5 b ° 5 b
c < s c <
[ 5 o B g =
< - (= o c

v z2 £ S % o ¢ w| g & TOTAL
= % s > € & 2 0 - - wls S
Q 2 A 2 € O Qo Sl® B

o T w | s 5 e = I Z c O| e o o) S T % = ALTERNATIVE
< ) G D = & @ 2 < )
=13 %)% 3 € 5% 3 5 2|88 3|, x| 3

o 2 8|2 & z = T = % 2 £ X 3 Z| = 2|2 3|2 & ENERGY
2| 5§ &£ |8 € 3 £ @2 H 2 B2 & & 2|E 5|8 £|& ¢

(7N (8) 9) (10) (11) (12) (13) (14) (19) (24) (25)

g a'mn"tz;m:nn‘lm _—
W
nU2g Qﬂ"“a TR

[ 1 ][ azse20 [T 12,961,980 [ 19,685,705 ] 187,140926 108,947,279 [ 4,689,080 26,782,691 [ ] seo.33,991 [ ] 360,133,491 |1 ][HeaT pRopucTion

nsuannelulseine 1 425,820 5146 3,670 441 5,690 3,473 51,674 17,208 1,319,121,140 1,279,799,754 19,842,988 13,557 - 1,030 4,531 19,118 1 ||DOMESTIC PRODUCTION
QUEVAItie 2 - - - - - - - - - - - - - - - - - - - 97 - - 97 2 |[IMPORTS
N15e999N 3 - - - - - - - - - - - - - - - - - - - (17 - - an 3 ||EXPORTS
drudsuresadion / dausannsadi 4 - - - - - - - - - - - - - - - - - - - - - - - 4 ||STOCK CHANGE/STATISTICAL DIFFERENCES
UM TIAINA TN AN UT UGV LR 5 425,820 5,146 3,670 441 5,690 1 780 3,473 51,674 17,208 890 965 | 1,319,121,140  1,279,799,754 19,842,988 - - - 13,557 80 1,030 4,531 19,198 5 || TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY
Tsenduiisiu 6 - - - - - - - - - - - - - - - | 1625 1,790 - - - - - 6 |[PETROLEUM REFINERIES
T59uenfineg 7 - - - - - - - - - - - - - - - - - - - - - - - 7 [ING. PROCESSING PLANTS
Tsslnin 8 -| (5,146) (3,670)  (441) (5,690) (1) - (2,105) (26,835) (8,617) (890) -| (1,319,121,140) - (19,842,988) 38,016 - - - - - - - 8 ||POWER PLANTS
W& 9 - - - (a81)  (5,690) - - - - - - - - - . 6,131 . . . . - - ; 9 HYDRO
WA U 10 - - - - - - - (1,835) (25,976) (7,684) (890) - - - (19,842,988) 18,289 - - - - - - - 10 STEAM THERMAL
e 11 - - - - - - - - - - - - - - - - - - - - - - - 11 GAS TURBINE
WAIANSOUTIN 12 - - - - - - - - - - - - - - - - - - - - - - - 12 COMBINED CYCLE
flwa 13 - - - - - - - - - - - - - - - - - - - - - - - 13 DIESEL
\3BsEuRAnY 14 - - - - - - - (270) (859) (933) - -l (1,319,121,140) - - 4,779 - - - - - - - 14 GAS ENGINE
Bu e 15 -1 (5,146) (3,670) - - (1) - - - - - - - - - 8,817 - - - - - - - 15 OTHERS
msLLﬂigUgu 9 16 - - - - - - - - - - - - - - - - - - (7,205) 1,441 (288) - (6,052) 16 [|JOTHER CONVERSION
mummﬂsgﬂwé’muwﬂn,muv?wm 17 -| (5146) (3,670) (441) (5,690) (1) - (2,105) (26,835) (8,617) (890) - | (1,319,121,140) - (19,842,988) 38,016] 1,625 1,790 (7,205) 1,441 (288) - (6,052) 17 [[TOTAL TRANSFORMATION ALTERNATIVE ENERGY
1404 18 - - - - - - - - - - - - - - - - - - - - - - 18 ||OWN USES
geyde LOSSES

nuewmR - 1/ s suaalninuenszuy Note : 1/ Includlng off grid power generation. THAILAND ALTERNATIVE ENERGY SITUATION 2019
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TABLE 2 THAILAND ALTERNATIVE ENERGY BALANCE 2019

Y98 AUAUABUWINUNLUAU unit : ktoe
NAIUNAUNULT SN VS WA TUNALNUAGLAN FEet
COMMERCIAL ALTERNATIVE ENERGY TRADITIONAL ALTERNATIVE ENERGY 593 WA
FIwna WAL 9 Woiwdsdanm FIUNANY NAUY NAUNY
SOLID BIOMASS OTHER WA BIOFUELS NALNULTIN DS NAUNY e
EYS) ¢ a
E E = E E _ °Ta° 11 'g 'l-'_-' AL
= = z | & 2 Z 2 G WEIUNAUNY 2 &
2 3 5 | & 2 = 2 . @ 2 =
2 &l T3 < = ~ c & ELECTRICITY TOTAL c I TOTAL
& £ & 21 £ 98 = z 2 = e e s 2 o %2 z g
& < g S|l |2 2 3 § £ = & e = i § £ 3 O FROM COMMERCIAL 8 » § £ < | TRADITIONAL TOTAL
o o > T =
2 S |2 = I|lz I|g & 9 I|_ 4| I g 3| E " g S | @ F 3 Z|ATERNATVE | € O | & B | ALTERNATIVE e S T e 5 | ALTERNATIVE | ALTERNATIVE
o foe - > 0 | G = < ) @ =z & O > G
S < | & < ol=s Z|=g B|§ B 12 2|8 g| & ¥ >SS z| & 5 ® 5 |€ 2 ¥ 2 2 I|€ 3 ENERGY i’ €|l o|g ¢ ENERGY ENERGY
€ O |2 9|z [€ =|€ S| 2|z 5|8 2| S| |2 gz el &g 9| & 9 |TE gl s EIIZOQ = 3|2 T|E 2|8 &
= b E Q|8 =|E 8|2 S|E Gl 2|85 £| € S|& 2|8 5|8 = e o e o Z & m e e Ll|l2 & Z | Ul &8 =[E€ <
(1) (2) (3) (4) (5) (6) (7 (8) (9) (10) (11) (12) (13) (14) (15) (16) 17 (18) (19) (20) (21) (22) (23) (24) (25)
| AN1suUaInLeY || || 0.08521 || || conversion factor |
| Ansulasvlag || || 0.000023672 | conversion factor |

[panssion o [T aos] ass] aaso] 2579 [ v [ s [ T ] — 8,525[_1_|[HEAT PRODUCTION

msudanegluseine 10.1 438 313 38 484 0.1 295 1,183 9,216 5,166 102 111 653 634 470 - - - 19,113 5131 - 351 1,360 6,842 25,955|| 1 [[DOMESTIC PRODUCTION
MU 2 - - - - - - - - - - - - - - - - - - - - 67 - - 67 67|| 2 ||IMPORTS
nsdeen 3 - - - - - - - - - - - - - - - - - - - - (12) - - (12) (12)|| 3 ||EXPORTS
druldeuvesadion / @ausaneais 4 - - - - - - - - - - - - - - - - - - - - - - - - - ||_4 ||STOCK CHANGE/STATISTICAL DIFFERENCES
FMSAMWAIUMAUUTUR R 5 10.1 438 313 38 484 0.1 295 1,183 9,216 5,166 102 111 653 634 470 - - - 19,113 5,131 5 351 1,360 6,897 26,010|| 5 |[TOTAL PRIMARY ALTERNATIVE ENERGY SUPPLY
Tsandutsiu 6 - - - - - - - - - - - - - - - - 829 1,543 2,372 - - - - - 2,372 || 6 ||PETROLEUM REFINERIES
Lsawenfing 7 - - - - - - - - - - - - - - - - - - - - - - - - - || 7 ||NG. PROCESSING PLANTS
LN 8 - (438) (313) (38) (484) (0.1) - (7T17)  (4,786)  (2,587) (102) - (653) - (470) 3,239 - - (7,349) - - - - - (7,349)|| 8 |[POWER PLANTS

GRS 9 - - - (38) (a84) - - - - - - - - - - 522 - - - - - - - - -l 9 HYDRO

N&1AUTU 10 - - - - - - - (625)  (4,633)  (2,307) (102) - - - (470) 1,559 - - (6,578) - - - - - (6,578)|| 10 STEAM THERMAL

aufing 11 - - - - - - - - - - - - - - - - - - - - - - - - -l 11 GAS TURBINE

UGN PRFEOUIE Y 12 - - - - - - - - - - - - - - - - - - - - - - - - -] 12 COMBINED CYCLE

Fla 13 - - - - - - - - - - - - - - - - - - - - - - - - -l 13 DIESEL

LATDIHUANY 14 - - - - - - - (92) (153) (280) - - (653) - - 407 - - (771) - - - - - T71)|| 14 GAS ENGINE

au 9 15 - (438) (313) - - (0.1) - - - - - - - - - 751 - - - - - - - - | 15 OTHERS
N1sulssUdU 9 16 - - - - - - - - - - - - - - - - - - - (2,727) 985 (98) - (1,840) (1,840)|| 16 [|JOTHER CONVERSION
FIUNTUUTFUNEIUNAUNUTIANUA 17 - (438)  (313) (38) (484) (0.1) - (717)  (4,786)  (2,587) (102) - (653) - (470) 3,239 829 1,543 @,977)| (2,727) 985 (98) - (1,840) (6,817)|| 17 |[TOTAL TRANSFORMATION ALTERNATIVE ENERGY
1404 18 - - - - - - - - - - - - - - - - - - - - - - - - || 18 ||OWN USES
doyde 19 - - - - - - - - - - - - - - - - - - - - - - - - || 19 ||LOSSES
saumslindsnumaunusugavineiaun 20 10.1 - - - - - 295 466 4,430 2,579 - 111 - 634 - 3,239 829 1,543 14,136 2,404 1,040 253 1,360 5,057 19,193(| 20 ||TOTAL FINAL ALTERNATIVE ENERGY CONSUMPTION
nsldndanunaunutugaie (Bandus + audu) 21 14,136 5,057 19,193(| 21 ||[FINAL ALTERNATIVE ENERGY CONSUMPTION (COMMERCIAL & TRADITIONAL)
nslimdenunaunmudandugtugaiing 22 14,136 22 ||FINAL COMMERCIAL ALTERNATIVE ENERGY CONSUMPTION
nsldndanutugadie 23 85,708 23 ||FINAL ENERGY CONSUMPTION
SoyazuaInsldnaenunauny 24 16.49 24||PERCENTAGE OF COMMERCIAL ALTERNATIVE ENERGY CONSUMPTION

14  senundsnunaunuveslszmdlng edol wnewe 1/ Saunsudalihuenszuu Note : 1/ Including off grid power generation.



A1519 3 #07UNTAIWAINUNARNUY 2562

TABLE 3 ALTERNATIVE ENERGY SITUATION 2019

nliln* 11,852.0 38,016 - - - - 3,239| |Electricity*
wAIwing 2,982.6|| 5,145.9 - - - - 438|| Solar
Y 1,506.8 3,670.3 - - - - 313l Wind
wdhvuadn 187.8 440.5 - - - - 38| Small Hydro Power
wé’qﬁwmmimy' 2,919.7 5,689.9 - - - - 1,628]| Large Hydro Power
Fa 3,410.1|[ 19,110.8 - - - - 163[| Biomass
NI 530.0(| 1,908.6 - - - - 175|| Biogas
WYY 314.7 2,049.0 - - - - 484f] MSw
nasANusauls
- 0.3 1.3 - - - - 0.1 Geothermal Power
N
AMu3aU - - - 36,543 1,279,799,754 425,820[| 8,525||Heat
was9ing - - - - - 425820 10.1]| Solar
Fa - - - 35578 - - 7,770|| Biomass
Ae@inn - - - - 1,279,799,754 - 634]| Biogas
Yey - - - 965 - - 111]| Msw
Woiwaedanm - - 3,415 - - - 2,372||Biofuels
LANIUDA - - 1,625 - - - 829]| Ethanol
Tulofiea - - 1,790 - - Al 1,583|| Biodiesel
ASIINA 91U Final Energy
eis:ll"l‘uij‘ﬂ‘ﬁ']&l e Consumption

* 2 o . . .
sumswaalwiuensyuy * Including off grid power generation.

THAILAND ALTERNATIVE ENERGY SITUATION 2019 15
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TABLE 4 ALTERNATIVE ENERGY CONSUMPTION 2015 - 2019

UU2Y : WUAUTEUVINUNAURAY unit : ktoe

1,556 2,122 2,473 2,960 3,239| |Electricity

wasoineg 203 288 387 387 438|| Solar

au 28 29 95 140 313||  Wind

wasaunEn 25 27 43 52 38[|  Small Hydro Power

wShuunelve” 60 268 360 593 aga||  Larce Hydro Power”

Fwa 1,104 1,401 1,355 1,501 1,628| Biomass

AvIn N 92 51 146 156 163 Biogas

Yoy 44 58 87 131 175 MSw

naaruSaulaNAN - - - 0.1 0.1 Geothermal Power
AUSaU 6,579 7,182 7,322 7,919 8,525 [Heat

TGARVI] 5.7 6.7 9.3 10.1 10.1 Solar

Fna 5,990 6,507 6,616 7,152 7,770|| Biomass

AN @ann 495 593 634 634 634|| Biogas

ey 88 75 63 123 11| Msw
\Woiwasdanm 1,942 1,747 1,936 2,117 2,372| |Biofuels

WU 879 684 733 781 829|| Ethanol

Tulefiva 1,063 1,063 1,203 1,336 1,543[| Biodiesel

524 10,077 11,051 11,731 12,996 14,136 TOTAL
nsldneeanuugaig 77,881 79,929 80,752 83,952  85,708| |Final Energy Consumption
nueg 1/ sumsuanlniiuenszuy Notes : 1/ Including off grid power generation.
2/ Fs'm'mwé’aﬁfwum’lmajégqLwil,ﬁau@mﬂu 2558 2/ Large hydro power plants were included since October, 2015.

16  5199UNFINUNANUYVRIUTLNALNG webl
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TABLE 5 Alternative Energy Investment

e AUUm unit : million Baht
1,016 DEDE
LEIDNNE 96 61 510 127 618| |Solar
ay 25 19 18 14 16| |[Wind
WA YUIALEN 29 12 270 154 212 |Small Hydro Power
Iua 98 25 14 19 17| |Biomass
fnwdann 108 - 5 3 4| |Biogas
VY 18 - - - - [ IMSW
LBLNAITININ 489 243 98 99 98| [Biofuels
ale 166,749 100,460 12,700 7,207 16,652 BOI
WA YUIALEN 249 266 - - - | |Small Hydro Power
VY 1,640 5,468 1,330 2,000 2,346| [MSW
LUDLNASTININ 8,740 18,443 - - - | |Biofuels
wasunAwNY” 156,120 76,283 11,370 5,207 14,306 |Alternative Energyl/
i ﬂiuwsumwmmuwmLmuLLauausﬂwaqmu 1H Sources : DEDE and BOI.
d1inNUANLNITUNTALEINNTAINUY Note : 1/ Including Solar Energy, Wind,
Mewme 1/ Usenaume wase1ing au 3na wazfinedinim Biomass and Biogas.
Ww. DEDE Ulala BOI
dum uum
million Baht million Baht
3,000 200,000
2,500
—. 150,000
2,000
1,500 100,000
1,000
50,000
500 l
0 - - _— 0 || — [ |
2558/2015 59/16 60/17 61/18 62/19 2558/2015 59/16 60/17 61/18 62/19
B Fandsdanm Biofuels w8E MSW
B f19@30% Biogas B $9393 Biomass B NAUNAUNY Alternative Energy B JownEsdanw Biofuels
® wiahuwiaidn Small Hydro Power M &y Wind B gy MSW B wisdwuaidn Small Hydro Power

M uss919ing Solar

THAILAND ALTERNATIVE ENERGY SITUATION 2019 17
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TABLE 6 INSTALLED CAPACITY OF RENEWABLE POWER GENERATION* IN 2019

wasafing

au
WAIUNYUIALAN
WAIUIYUIATHGY
=

Fna

[ =
finwdann

Ygz

wasAuSauldnan

2,982.6
1,506.8
187.8
2,919.7
3,410.1
530.0

314.7

Solar
313| |Wind
38| |Small Hydro Power
1,628| [Large Hydro Power
163| [Biomass
175] |Biogas
484 (MSW

Geothermal Power

* syumsuanlniuensyuy

o k74 L !01
AITUUVINAIUT  Imported
Hydro Power 4.0%

Wwawdaagda
Fossil Fuels
73.3%

NAIUNAUNY
Alternative Energy
22.7%

wasvuIalng
Large Hydro
Power 24.6%

* Including off grid power generation

wasafing
Solar -
FUA
25.2%
Biomass

28.8%

WEUIYUIALEN

Small Hydro

VYS  Power 1.6%

au fingdann MSwW
H o)
e 250 Wind 9.7%  gioeas  2.6%
¢l
> 4.5%
WNgINA / MW ?

ngana Fawra
gmg/oo winhwwelug  uaseiing Biomass

s Large Hydro Power Solar Energy 3.410.1
3,200 2,919.7 2,982.6
2,800
2,400
2,000 Waan
1,600 TR
- o wasnnuFould Small Anaifinnn

’ N b3

NAN Hydro qu'" Biogas
800 Geothermal Pewar VSTV 530.0
400 Power 1878 314.7
0 03 e
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MAP OF RENEWABLE ENERGY POWER PLANTS IN THAILAND
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Trdbane
WASTE POWER PLANTS

Tdbidmdanuanuioulifam
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mamle

NORTHERN
manfusenduvanile
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manan
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maW

SOUTHERN
reuyndaia
PROVINCE BOUNDARY
WU
DISTRICT BOUNDARY

reuiun
ADMINISTRATIVE BOUNDARY

Bl nmaumuluu szl
RENEWABLE ENERGY POWER PLANT IN THAILAND

Uzl NKdn CAPACITY
POWER PLANT TYPES wnzink (MW)

Triihhedanm
BIOGAS POWER PLANT 198.50

Trdliiinng
® domass PONER PLANT 3,192.24

% “? % it mdanauadn
VAN < @ R Fo At 18356
@ Lhmonon e 291966
Trdlmdanuny
WIND POWER PLANT 1,504.64
@ Tralimdsnunuuse indueslsm
SOLAR POWES

0 25 50 100 150 200 v
Kilometers

Department of Alternative

& Energy: Dsvelopment and Etficlency o’ "ae S R PLANTAND SOLARRGOFTOP  2,949.11

© miNisTRY OF ENERGY 7 ". ™\ bl o
@ Tralibmdsnum o

GEOTHERMAL POWER PLANT 03

P Y A Y
Pt v

Dopartment of Alternative Energy Devalopment and Efficiency, thfnmimon (uongded) 1156262
Ministry of Energy TOTAL CAPACITY (MW)

1T oumnrad 1 @amemundatiin 17 R Kasatsuk Bidge, (€A
Ui nquems 10330 Pathur 1, Banghok 10330, THALAND
. 02222 S‘.'JZ»’) 02223 00219 Tel: +66 2222 4102:9, «66 2223 00219

oo : h¥smandndiisuy o @ousunas 2562 Note : On grid capacity as of December, 2019

www.dede goth

: Linmh&nsudaliiwensyuy : Excluding Offgrid Power Generation
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TABLE 7 HEAT CONSUMPTION FROM RENEWABLE ENERGY IN 2019

ua9@19ing (Inz3a) 425,820 10.1 Solar (GJ)

Faua (Wue) 33,578 7,770 Biomass (thousand tons)
fw@anm (gnundnuns) || 1,279,799,754 634 Biogas (m)

Vo (WuAL) 965 111 MSW (thousand tons)

WAITUNAUNUALAYN
Traditional

Renewable Energy
14.6%

ANGBNIN
=
YIAUA Biogas
7.5%

WaLwaInaaga Biomass
Fossil Fuels S 91.1%
60.9%

Le9a19ing Solar 0.1%

34,761
NUAUIEUWINUNAURAY / ktoe

L U = 1} % v a
NUAUNYULNIUINUAUY Fwa

ktoe Biomass

8,000
7,200
6,400
5,600
4,800
4,000
3,200
2,400
1,600
800

0

waga1fing Yz Aedann

Solar MSW Biogas
10.1 111 634
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PHITSANU LOK
sysal
PHETCHABUI

Hoqil

CHAIYAPHUM
®

Uszauiitud
PRACHUAP KHILIKHAN

0 25 S50 100 150 200

== ——__[(

Department. of Alternative

@» Energy Development and Efficiency

MINISTRY OF ENERGY

AU e unuazoyinndinu | Oepartment of Alernative Energy Oevelopment and Efficieny.
AWy Minlstry of Energy

17 ovunsernd 1 @smomounsntélin 17 Rama | Road, Kasatsuk Bridge,
mivacdy ngavme 10330 Pathumwan, Bangkok 10330, THALAND
n1. 02222 4102-9, 0 2223 00219 Tel: +66 2222 4102-9, +66 2223 00219
. dede goth

K,

& 3971 {_ SAKON NAKHON
UDON THANI

@® ©quwum

UBON RATCHATHANI

Vs masumauny
RENEWABLE ENERGY TYPES

Y (Quaptity)
Wusufoud v (ktoe)

Funa
Biomass 7,769.64
ﬁjd':mn 630.32
Biogas
e vwryaoy 110,58
MSW ‘
wmofingd 10.08
Solar
T
Total 8,524.62
o) manasdmin
CITY HALL
NIANAN
D CENTRAL
meanriusonidvanile
NORTHEASTERN
mamilo
NORTHERN
mals
SOUTHERN
D vouindmin
PROVINCE BOUNDARY

AP
m3lindaunimdou koe (Musudivuinisiuiv)

None
0.001 - 144.720
144.721 - 544.350

544.351 - 1505.660

BE0L
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TABLE 8 BIOFUELS CONSUMPTION

WY : AUARS unit : million litres
LBNIUDA 1,280 1,342 1,438 1,532 1,625||ETHANOL
aslisuuudy” 9,714 10,680 11,029 11,374  11,751||GASOLINE CONSUMPTION"
1/ Usgneudie thduiuudu 91 way 95 uialeged 8 10 8 20 way 3 85 1/ Including ULG 91 and 95, Gasohol E10, E20 and E85.
N ATUARS unit : million litres
Tulefwa 1,233 1,233 1,396 1,550 1,790/ |BIODIESEL

msldinsiuda 21,902 22,626 23,223 23587  24,579||DIESEL CONSUMPTION

ufidlegad Gasohol 32.2 a1uansAadu ML/day
WUUTU BNIUDA
Gasoline Ethanol
27.7 4.5

sfufiwa High Speed Diesel (HSD) 67.3 &udnssatu ML/day
[afLaa

ALua
Biodiesel
49

Diesel
62.4

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Audnsraiu
million litres / day
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MAP OF BIOFUEL PLANTS IN THAILAND
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WRSURANRTIANG i SOLAR ENERGY

AI519ANULTULES BASANYATWLTINAITULEIDINANY IWUNAIUSIBAINIAY 2562
TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2019

ANuduLELafes1eT

(Wnz3a / A1519AT.3N)
ANNUAL RADIATION

ANBAINLTINA Y
(usudiuwintnsfufiu)
ENERGY POTENTIAL

(M) / mz.dav) (ktoe)
SounaUsTIne 17.8 335,663.45 WHOLE KINGDOM
| AALAT 17.5 76,257.10| NORTHERN
\Fee51Y 16.9 6,227.22| | CHAING RAI
Nglen 17.1 2,738.90| | PHAYAO
1119 17.3 3,447.60| | LAMPANG
anu 17.4 1,751.59| | LAMPHUN
\Wealul 16.9 6,059.28] | CHAING MAI
Ligesdau 16.4 1,615.94] | MAE HONG SON
el 17.0 4,389.05 TAK
ALWILNYS 17.9 6,211.77| | KAMPHAENG PHET
glavie 18.0 4,501.88) | SUKHOTHAI
Wng 17.5 2,124.42) | PHRAE
1 16.9 4,224.65| | NAN
RIEEEN 176 3,272.29|| UTTARADIT
waylan 17.8 6,295.73| | PHITSANULOK
NART 18.2 4,170.21| | PHICHIT
UATAITIA 18.3 8,380.57] | NAKHON SAWAN
91511l 18.2 3,129.34] | UTHAI THANI
NYTUT 17.4 7,716.66] | PHETCHABUN
| nAngIusandeanile 17.9 136,434.49| NORTHEASTERN
ey 16.9 6,407.03 | LOEI
NUBITIag 17.4 3,354.02| | NONG BUA LAM PHU
905514 175 9,264.96] | UDON THANI
NUBIANY 175 2,835.57) | NONG KHAI
ANAUAT 17.6 7,393.83| | SAKON NAKHON
UATNUN 17.6 4,544.19| | NAKHON PHANOM
HUNATYNT 17.8 2,620.79 MUKDAHAN
olass 18.3 3,677.66] | YASOTHON
91193 18.2 2,884.65| | AMNAT CHAROEN
2UaT1514 18.3 12,493.64] | UBON RATCHATHANI
ASATLNY 185 7,794.920 | SISAKET
a3uns 185 7,987.83| | SURIN
T9nu 17.3 3,430.69] | BUENG KAN
yssud 18.4 9,009.01] | BURI RAM
UME1IAN 18.2 522837 | MAHA SARAKHAM
Souidn 183 7,336.94] | RIOET
MWAUSG 178 5,856.90| | KALASIN
YOULAY 17.9 8,997.19] | KHON KAEN
SR 17.9 8,310.09| | CHAIYAPHUM
YATIVEHL 18.2 17,006.21] | NAKHON RATCHASIMA
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TABLE OF SOLAR RADIATION AND ENERGY POTENTIAL BY PROVINCE IN 2019 (CONTINUED)

AuduLEads el ANEATNIBINAIU
(N8 / M1T1UUAT.TU) (Wuduifieuwiniduiv)
ANNUAL RADIATION ENERGY POTENTIAL
MJ/ mz.dgv) (ktoe)
| N1ANANY 1 18.2 | | 70,996.08| | CENTRAL |
a5u3 18.1 2,556.34| | SARABURI
anys 18.4 5,420.04{ | LOP BURI
GNVATE] 18.7 813.45| | SING BURI
FeuUm 18.5 2,406.15) | CHAI NAT
ANTIUYS 18.6 4,734.43| | SUPHAN BURI
919799 18.6 941.53 | ANG THONG
NIZUATATOETEN 185 2,510.41] | AYUTTHAYA
UUNYS 18.1 613.92| | NONTHABURI
AFUNNA 18.1 1,501.75 BANGKOK
Unusnil 18.1 1,465.75] | PATHUM THANI
UATUIYN 17.9 1,429.63 NAKHON NAYOK
Us13uy3 18.1 3,460.68| | PRACHIN BURI
AULTUNT 18.3 4,255.37| | CHACHOENGSAO
Az 18.2 5,162.26] | SA KAEO
Junys 17.4 4,021.81| | CHANTHABURI
A9 17.5 1,834.02] | TRAT
33809 17.8 3,198.31| | RAYONG
¥aus 17.7 3,730.31| | CHON BURI
aynsusnng 18.6 910.38] | SAMUT PRAKAN
aunTaAs 18.7 820.70] | SAMUT SAKHON
uATUTY 18.5 2,109.39] | NAKHON PATHOM
AQYIUYS 18.0 7,077.80] | KANCHANABURI
1UYS 18.2 3,371.22| | RATCHABURI
AUNTAIATI 18.7 381.67| | SAMUT SONGKHRAM
INYIYS 18.3 2,503.85| | PHETCHABURI
U5¥IUASTUS 17.8 3,724.91] | PRACHUAP KHIRI KHAN
o1 . aowo[ comon ]
FEUDY 16.8 1,345.24 RANONG
as1ugIonil 17.5 8,682.99| | SURAT THANI
W97 17.8 3,524.25| | PHANGNGA
i 19.1 441.68| | PHUKET
nsd 18.1 4,249.58| | KraBI
A3 175 3,385.49| | TRANG
UATAITIININY 17.4 7,474.18] | NAKHON SI THAMMARAT
nag 171 2,944.30) | PHATTHALUNG
97N 17.6 6,444.49] | SONGKHLA
ana 18.3 1,761.59] | SATUN
Unendl 17.9 1,779.62| | PATTANI
gran 17.6 2,831.54] | YALA
Us15Na 17.5 3,071.82| | NARATHIWAT
N ATUNAUINS N UNALVIULAY DU NENA I Source : DEDE.
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TABLE OF THAILAND WIND POWER CLASSES

104, was/Aui 2.8 3.6 4.0 4.4 5.1 5.6 6.0 6.4 7.0 9.4{|10m m/s
0H/A1919810 25 50 75 100 150 200 250 300 400 1,000 W/m”
304, WAS/AUNI 3.3 4.1 a.r 52 59 6.5 7.0 7.4 8.2 11.0f |30 m m/s
0H/A1319UA5 40 80 120 160 240 320 400 480 640 1,600 W/m’
50 4. WIAS/AUNN 3.6 4.4 5.1 5.6 6.4 7.0 75 8.0 8.8 11.9(|50 m m/s
dad/msawns || 50 100 150 200 300 400 500 600 800 2,000 w/m’
i ¢ nsiaundsnumaluLa oy sy Sources : DEDE.

unufinuniiauvesszinalnsiszduanugs 90 wes
Wind resource map of Thailand at 90 meters above the ground
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sl ng st suunausesesa” 9 2562
TABLE OF HYDRO POWER PLANTS BY PROVINCEU

|s'mmﬂi.,mﬁ / WHOLE KINGDOM 3,601. 79|
namMnIIUAsSUaTUINMTA
BANGKOK METROPOLITAN REGION 0.80
NFUNN BANGKOK
anilguinetaanim 0.48

THE WATER DISTRIBUTIOB SYSTEMAT LADPRAO BRANCH OFFICE

anilguineuunysinu

THE WATER DISTRIBUTIOB SYSTEM AT PETCHKASEM BRANCH OFFICE

0.32

A1ALAND  NORTHERN 1,369.30
89318 CHAING RAI 1.70
Tassmsvedu  HUAI NAM KHUN 1.70

Wedlual CHAING MAI 25.81
Wouthuens BAN YANG 0.13
1ASIN19AREANS DOI LANG 0.22
Wouthugunans  BAN KHUN KLANG 0.20
\Wouwitnauysalva  MAE NGAT 9.00
TAsansudAnma’s MAE KUEM LUANG 3.20
TAsINsUom BOKAEW 0.20
TAT9nI5ULN2 MAE MAO 4.33
TATsnIsuLlay MAE SAP 1.36
TAssnsuinn MAE HAD 0.82
TATINsHaifu MAE TUEN 0.25
Weuusiny MAE THOEI 2.00
Wouules MAE YA 1.00
Wouuyuule KUN PAE 0.09
Wouusiiiou MAE TIAN 1.93

Wouwlla MAI CHAI 0.88
1AsINTHBA HUAI KHANG 0.04
TAT9n5UdROUNas  MAE TONLUANG 0.04
Tassnsunale PANGHAI 0.04
Tassnstaiinves MAE KAMPONG 0.04
Tasanstnuualy BANMAECHO 0.04

HYDRO POWER PLANTS

IN 2019

AN TAK 781.61
ougina” BHUMIDOL” 779.20
Tassnmsimeudlaen HUAI MAE SOT 0.66
Tassnsieesli HUAI YAMO 1.75

WL PHAYAO 0.86
TAseansneusing HUAI MAE PHONG 0.86

wwalan  PHITSANULOK 39.03
Tasamstiesdiy NAM KHA MUN 1.03
Deuusems NARESUAN 8.00
L%auLLmﬁaﬂﬁﬁmmu KWAENOI 30.00

W3F09EeU  MAE HONG SON 14.44
Tasensiaigesaou MAE HONG SON 0.85
TAsensuiasises MAE SARIENG 1.25
TAsensialaza MAE SA-NGA 10.34
Weuusiune MAE PAI 2.00

a9 LAMPANG 5.85
TAssnshnan KIEW LOM 0.35
TAsen1sianevn KIEW KOH MA 5.50

anIhna UTTARADIT 500.00
Boudnn SIRIKIT” 500.00

aanziusanideanila / NORTHEASTERN 762.57

YauwAlY  KHON KAEN 25.20
douguasmi” UBOL RATANA” 25.20

funil CHAIYAPHUM 45.56
ougnazel” CHULABHORN” 40.00
\Jourhenu HUAI KUM 1.06
deueuzym HUAI PATHAO 4.50

UAT31YEUT NAKHON RATCHASIMA 500.85
Foudmzaos” LAMTAKHONG " 500.00
\Deudmszinda LAM PHRA PHLOENG 0.85

Loy LOEI 11.70
Boumitu NUMMUN 5.30
L?'J'awfwmu NUMSAN 6.40
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TABLE OF HYDRO POWER PLANTS BY PROVINCEI/ IN 2019 (CONTINUED)

dnauAs SAKON NAKHON 6.00
L?jauﬁma NAM PUNG 6.00

guaT¥s1il  UBON RATCHATHANI 173.26
\HoudSusy SIRINDHORN” 37.26

L?J'aumﬂgay PAK MUN 136.00

AIANAY CENTRAL 1,140.82
MQYaUYS  KANCHANABURI 1,071.10
dourduriuns  SRINAGARIND” 720.00

dourivjeun” THA THUNG NA” 39.00
dourdsansal”  VAJRALONGKORN” 300.00

\Wowhenoss HUAI KUI MANG 0.10

Weuwlnass MAEKLONG 12.00

IUNYT CHANTHABURI 22.00
doudisns KIRIDHARN 12.20
\Jounaasjama KLONG TUNG PLAE 9.80

Feum CHAI NAT 12.00
doudmszen CHAO PHRAYA 12.00

UATUIYN NAKHONNAYOK 10.00
L‘Tjauﬂurfhuﬂﬂmwa KHUN DAN PRA KAN CHON 10.00

any3 LOPBURI 6.70
Beutdnvadns PASAK JOLASID 6.70

TR PHETCHABURI 19.00
Douurensza”  KANG KRACHAN” 19.00

dszuin SR KAEO 0.02
Weudownd CHONG KLAM 0.02
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nalel SOUTHERN

A3 TRANG 1.18
Wounasig1Uaon KLONG LAM PLOK 1.18

nNga PHATTHALUNG 0.96
Wowhed1dus  HUAI LAM SIN 0.96

§919435511 SURAT THANI 240.00
Wouswwdszn1” RAJAPRABHA” 240.00

a9a SATUN 0.68
\Jounassnay  KLONG DU SON 0.68

8281 YALA 85.28
@ouveans”  BANG LANG 84.00
Wouthuduf  BAN SANTI 1.28

315278 NARATHIWAT 0.20
doulonthy  AIKAPOA 0.20

Source : DEDE , EGAT , PEA and MEA.

Notes : 1/ On grid capacity.

2/ Large Hydro Power.

3/ Pumped - Storage Hydro Power Plant.
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TABLE OF ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2019

e

;. WuAUgUWNUsURU

BIOMASS

unit : ktoe

goauazlu  mndey wnau Wedia adu ven u gidalne ddiu wih sty Teunau NZaY azan  wWaen fu Tu dduvonluwdon awld  UWiw  wawld Yides CRLN
TOP, BAGASSE PADDY STRAW STALK CcoB STALK ROOT uazfi FIBER SHELL EMPTY  SHELL uasniu  au wzany STALK, CHAR  FUEL  FROND SAW  duizsa
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK  FROND, EMPTY LEAVES, COAL  WOOD AND  DUST  STALK
LEAVES BUNCHES SHELL LEAVES

i’m‘l’NUi"L‘Vlﬂ 10,023.17 6 941.291| 2, 491 83 12,573.99 1,712.25 380. 26 1,387.75 1,078. 49 1,274.72 1,365.03 1,466.32 1,291.44 86.04 176.89 165.73 18.59|) 977.27 451 81 14592 42.20 368 a4)| 44, 419 43 WHOLE KINGDOM
WWeese 77.89 393.02 9551 21.21 5.98 4.65 1.92 1.63 1.75 1.54 1.39 11.94 5.52 1.78 0.52 13.50] 639.75 | |CHAING RAI

WeLyn - - 28.44 143.52 49.40 10.97 4.09 3.18 0.44 0.37 0.40 0.35 - - - - 6.30 291 0.94 0.27 0.31 251.89 | IPHAYAO

a1ls - - 19.23 97.06 50.44 11.20 5.27 4.09 0.22 0.19 0.20 0.17 - - - 0.29 0.58 0.27 0.09 0.03 8.72 198.05 | JLAMPANG

a"w"m - - 5.82 29.37 19.12 4.25 0.52 0.41 0.16 1.40 1.49 1.33 - - - 0.02 0.16 0.08 0.02 0.01 - 64.16 | JLAMPHUN

WJealoml - - 28.03 141.43 45.96 10.21 0.38 0.30 0.12 0.10 0.11 0.10 - - - 0.79 0.84 0.39 0.13 0.04 - 228.93 | JCHAING MAI
Lilgevaou - - 5.84 29.48 14.93 3.32 - - - - - - - - - 8.02 0.05 0.02 0.01 0.00 - 61.67 |JMAE HONG SON
#1n 12.77 8.84 11.15 56.28 133.59 29.67 20.65 16.04 0.16 0.14 0.15 0.13 0.04 0.08 0.07 0.78 0.33 0.15 0.05 0.01 - 291.08 [|TAK

ATNILNYS 701.13 485.55 82.99 418.78 25.03 5.56 111.07 86.32 0.94 0.80 0.86 0.76 - - - 0.16 0.71 0.33 0.11 0.03 - 1,921.13 | IKAMPHAENG PHET
?;]I‘UVTEJ 296.51 205.34 62.35 314.62 15.59 3.46 12.10 9.40 0.51 0.43 0.47 0.41 - - - 0.71 0.81 0.37 0.12 0.03 - 923.23 ||SUKHOTHAI

WS 5.23 3.62 14.81 74.74 70.06 15.56 3.24 2.52 0.06 0.05 0.06 0.05 - - - 0.46 0.60 0.28 0.09 0.03 - 191.46 ||PHRAE

14 - - 11.19 56.46 156.12 34.67 1.02 0.79 0.27 0.23 0.24 0.22 - - - 1.41 6.32 2.92 0.94 0.27 - 273.07 | INAN

Q(ﬂia(ﬂﬁ 110.87 76.78 39.31 198.33 48.74 10.82 4.14 3.22 0.36 0.30 0.32 0.29 - - - 0.04 0.37 0.17 0.06 0.02 12.56 506.70 | JUTTARADIT

ﬁwa{[aﬂ 129.49 89.68 97.91 494.06 73.30 16.28 23.64 18.38 2.26 1.93 2.07 1.82 0.03 0.06 0.06 0.18 8.13 3.76 1.21 0.35 18.47 983.07 ||PHITSANULOK

NINT 71.28 49.36 114.42 577.39 10.87 2.41 2.09 1.62 0.04 0.03 0.04 0.03 0.00 0.01 0.01 - 0.05 0.02 0.01 0.00 - 829.68 ||PHICHIT

UATAITIA 689.10 477.22 150.29 758.35 80.27 17.83 53.01 41.20 0.22 0.19 0.20 0.18 0.02 0.04 0.04 - 0.20 0.09 0.03 0.01 - 2,268.49 | INAKHON SAWAN
Qﬁﬂﬁﬂﬁ 289.22 200.29 29.73 150.02 41.71 9.26 23.64 18.37 1.28 1.09 1.17 1.03 - - - - 1.00 0.46 0.15 0.04 14.68 783.14 |JUTHAI THANI
INUSUS 480.75 332.93 47.32 238.79 226.11 50.21 32.36 25.15 1.11 0.94 1.01 0.89 0.03 0.06 0.05 - 1.44 0.67 0.21 0.06 1.44 1,441.53 | |PHETCHABUN
22.59 2265 2433  2142|| o010 022 0.20 21445 99.15 3202 9.25
Lae 274.43 190.05 12.46 62.88 113.57 25.22 50.21 39.02 3.28 2.79 3.00 2.64 - - - 0.46 30.48 14.09 4.55 1.31 12.34 842.78 ||LOEI

wuaaﬁ’aﬁm 298.85 206.96 16.64 83.94 5.60 1.24 11.27 8.76 0.54 0.46 0.49 0.43 - - - 0.09 4.33 2.00 0.65 0.19 - 642.44 |INONG BUA LAM PHU
Qﬁiﬁ’ﬁj 648.02 448.77 49.97 252.16 0.92 0.20 42.42 32.97 3.17 2.70 2.90 2.55 0.00 0.01 0.01 0.18 21.92 10.13 3.27 0.94 0.09 1,523.30 |JUDON THANI
NUDIANY 62.26 43.12 16.89 85.22 0.49 0.11 1.90 1.48 2.11 2.27 2.44 2.15 - - - - 11.97 5.54 1.79 0.52 3.74 244.00 | INONG KHAI

Janw 4.21 2.92 9.98 50.36 - - 0.90 0.70 3.49 3.75 4.03 3.55 - - - - 38.19 17.66 5.70 1.65 0.28 147.37 | |BUENG KAN

aANauAs 73.42 50.84] 58.23 293.85 - - 14.87 11.55 1.43 1.54 1.65 1.45 0.00 0.00 0.00 - 13.88 6.42 2.07 0.60 - 531.80 | |SAKON NAKHON
UATNUN 9.02 6.25 34.50 174.09 - - 2.93 2.28 0.51 0.55 0.59 0.52 - - - - 12.41 5.74 1.85 0.53 4.63 256.40 | INAKHON PHANOM
YA 205.72 142.47 14.22 7176 - - 21.98 17.08 0.36 0.31 0.33 0.29 - - - - 8.50 3.93 1.27 0.37 - 488.59 | |[MUKDAHAN

lass 82.07 56.83 38.45 194.03 - - 15.54 12.07 0.36 0.38 0.41 0.36 - - - - 3.92 1.81 0.58 0.17 - 406.98 ||YASOTHON
a“’nmma%zy 79.64 55.16 27.38 138.18 - - 15.88 12.34 0.59 0.64 0.68 0.60 - - - - 3.06 1.41 0.46 0.13 - 336.15 |JAMNAT CHAROEN
quaswmﬂ 13.22 9.15 112.17 566.03 21.52 4.78 7591 58.99 2.22 2.39 2.57 2.26 0.01 0.01 0.01 - 18.66 8.63 2.79 0.80 - 902.12 |JUBON RATCHATHANI
ALY 27.23 18.86 82.77 417.67 11.55 2.57 23.42 18.20 0.74 0.79 0.85 0.75 0.01 0.03 0.03 0.01 13.38 6.19 2.00 0.58 - 627.63 ||SI SA KET

Eﬁmﬂ% 177.30 122.78 77.24 389.75 - - 21.49 16.71 0.37 0.40 0.43 0.38 0.05 0.09 0.08 - 6.29 291 0.94 0.27 - 817.48 ||SURIN

’U‘%%}llé 194.53 134.72 52.73 266.06 - - 45.64 35.47 0.81 0.87 0.94 0.83 - - - - 8.95 4.14 1.34 0.39 - 747.42 1{BURI RAM
UMEITAU 150.50 104.23 47.20 238.19 0.63 0.14 19.60 15.23 0.01 0.01 0.01 0.01 0.01 0.01 0.01 - 0.29 0.13 0.04 0.01 - 576.26 | IMAHA SARAKHAM
Sou18n 149.14 103.28 80.20 404.68 - - 8.68 6.75 0.21 0.23 0.24 0.22 - - - - 2.93 1.35 0.44 0.13 - 758.48 ||RIO ET

mwéuﬁ: 413.08 286.06 54.50 275.02 - - 40.41 31.40 0.56 0.60 0.65 0.57 - - - - 6.65 3.08 0.99 0.29 - 1,113.86 ||KALASIN

YDULAY 565.94 391.93 48.72 245.82 2.31 0.51 35.13 27.30 0.20 0.21 0.23 0.20 0.00 0.01 0.01 2.20 2.79 1.29 0.42 0.12 - 1,325.34 | |]KHON KAEN

‘ﬁlﬂé;lﬁ 530.99 367.72 43.79 220.96 25.87 5.74 96.86 75.27 0.61 0.66 0.71 0.62 0.00 0.01 0.01 1.39 4.01 1.85 0.60 0.17 9.51 1,387.35 | JCHAIYAPHUM
UATTIVEAN 567.49 393.00 83.96 423.69 175.78 39.04 237.79 184.80 1.02 1.10 1.18 1.04 0.02 0.05 0.04 - 1.84 0.85 0.27 0.08 - 2,113.04 | INAKHON RATCHASIMA|
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TABLE OF ENERGY POTENTIAL OF SOLID BIOMASS BY PROVINCE IN 2019 (CONTINUED)
Wiy : suduisuwinthsuau unit : ktoe

gaauazlu nNdey LNAU et aau gan 1L dednalng afu wih mslu ToUrdu ngan nyay ngan wWaen firu Tu adu wan Tu wWaen auldl i vewlel maaa AOY
TOP, BAGASSE PADDY STRAW STALK coB STALK ROOT waziu FIBER SHELL EMPTY SHELL LaznIu Fu nzane STALK CHAR FUEL FROND SAW dulzsn
TRASHIER HUSK TOP MAIZE FROND BUNCHES HUSK  FROND, EMPTY LEAVES, COAL WOOD AND DUST STALK
LEAVES BUNCHES SHELL LEAVES

|mﬁnm\1 ” 2,709.76  1,876.58 ” 669.52 3,378.45 ” 197.26 43.82 ” 301.72  234.48 | 103.16 106.99 114.93 101.22 47.48 97.60 91.45 I I 88.47 40.90 13.21 3.86 I 260.27 " 10,481.14 | CENTRAL

asvy 117.09 81.09 || 2598 131.10 49.15 1092 5.23 4.07 2.33 198 2.13 187 0.03 0.05 0.05 0.05 002 001 000 433.15 ||SARABURI
awuﬁ‘ 537.17 37200 || 4615 232.88 7411 1646 4174 3244 0.43 0.37 0.40 0.35 - - - - 0.03 001 000  0.00 - 1,354.54 ||LOP BURI

a3 17.41 12.06 31.47 158.81 - - - - 0.01 0.01 0.01 0.01 - - - - - - - - - 219.79 [|SING BURI

Foum 125.94 gr.22||  69.67 351.55 2.65 0.59 10.70 8.32 0.16 0.14 0.15 0.13 0.01 0.02 0.01 - - - - - - 657.26 | |CHAI NAT
gNIIUYS 47997 33239 || 11418 576.17 12.27 2.72 474 3.68 0.27 0.23 0.25 0.22 0.00 0.01 0.01 - 0.12 005 002 001 074 || 1,528.05 [|SUPHAN BURI
g1ames 19.05 1319 || 3153 159.12 - - - - - - - - - - - - - - - - - 222.89 ||ANG THONG
WITUASATOESYN - - 7881 397.68 - - - - - - - - 0.04 0.09 0.08 - - - - - - 476.70 ||AYUTTHAYA
Uuny3 - - 9.63 48.59 - - - - - - - - 0.02 0.05 0.05 - - - - - - 58.34 | [NONTHABURI
AFUTHA - - 8.81 44.44 - - - - - - - - - - - - - - - - - 53.25 | |BANGKOK

Unuondl - - 31.41 158.49 - - - - 3.10 2.64 2.84 2.50 0.04 0.08 0.07 - 0.01 001 000  0.00 - 201.19 ||PATHUM THANI
uATWIEN - - 24.07 121.46 - - - - 0.61 0.52 0.56 0.49 0.02 0.03 0.03 - 0.03 002 001 005 - 147.90 | [NAKHON NAYOK
Uugs 33.56 2324 || 1860 93.86 4.91 1.09 1826  14.19 281 2.39 257 2.26 0.01 0.02 0.02 - 0.93 043 014 004 - 219.33 ||PRACHIN BURI
asiBana 24.78 1716 || 46.98 237.07 0.34 0.08 3721 2892 5.23 4.44 477 4.21 0.78 160 150 - 6.67 308 1.00  0.29 7.59 433.70 | |CHACHOENGSAO
aspuin 334.84 23188 17.86 90.13 29.78 6.61 6071 47.18 6.53 7.03 7.55 6.65 - - - - 163 075 024 007 - 849.44 ||SA KAEO

Jungs 4.51 3.12 0.39 1.96 2.14 0.48 2.98 2.32 4.25 4.57 4.91 4.32 0.10 0.20 0.19 - 2091 967 312 090 0.45 71.49 ||CHANTHABURI
N3N - - 0.61 3.05 - - - - 13.89 14.94 16.05 14.14 0.37 0.77 0.72 - 12.38 5.72 1.85 0.54 4.55 89.58 | [TRAT

5809 1.47 1.02 0.55 2.79 - - 6.42 4.99 6.10 6.57 7.05 6.21 0.13 0.27 0.26 - 2187 1011 326 094 40.07 120.08 ||RAYONG

a3 106.49 73.75 4.28 21.59 - - 2692 2092 25.18 27.10 29.11 25.63 595 1223 11.46 - 8.43 390 126 036 23.46 428.02 ||CHON BURI
aynsUsIns - - 2.00 1008 - - - - 0.02 0.01 0.01 0.01 0.04 0.08 0.07 - - - - - - 1232 | [SAMUT PRAKAN
aynsanns - - 0.40 2,01 - - - - - - - - 0.09 0.19 0.18 - - - - - - 2.87 ||[SAMUT SAKHON
uAsUgu 68.85 ar68 || 3069 154.84 - - - - - - - - 0.18 0.37 0.34 - - - - - - 302.95 | [NAKHON PATHOM
Meyauy3 61081 42300 || 27.82 140.38 20.09 4.46 7436 51.79 191 2.05 2.20 194 0.05 0.11 0.10 0.01 5.15 238 077 022 1202 || 1,387.62 ||KANCHANABURI
Y3 15213 10536 || 2205 111.28 0.37 0.08 12.09 9.38 118 127 136 120 0.75 154 145 - 0.78 036 012 003 28.67 451.45 | |RATCHABURI
Ayn3AInTIY - - 0.20 1.02 - - - - - - - - 3.25 6.67 6.25 - - - - - - 1739 ||SAMUT SONGKHRAM
WSS 33.11 2293 || 24.09 121.57 111 0.25 0.22 0.17 2.85 2.43 2.61 2.30 0.66 135 127 - 0.42 020 006  0.02 19.36 236.98 ||PHETCHABURI
Usz9auAsiug |__ 4258 29.49 1.29 6.53 0.34 0.08 0.14 0.11 26.30 28.30 30.40 26.78 34.96 7187 67.34 - 9.06 419 135 039 12336 504.86 ||PRACHUAP KHIRI KHAN
| - - ||:":| 1,138.90 1,22557 131652 1,159.50 || 3834  78.82 73.85 I:I 634.52 29335 9474 27.37
NS ' - - 0.13 0.66 - - - - 20540 26407 28367  249.84 1387 2850 2671 - 2499 1155 373 108 535 || 1,159.55 ||CHUMPHON

EITOR - - 0.02 0.09 - - - - 29.94 3221 34.60 30.48 0.29 0.59 0.55 - 14.53 672 217 063 0.04 152.86 | |[RANONG

g51ug i1l - - 0.38 1.92 - - - - 29695 31955 38326 30232 752 1545 14.48 - 11715 5416 1749  5.05 0.62 || 1,496.30 [|SURAT THANI

Wan - - 0.08 0.40 - - - - 57.25 61.60 66.18 58.28 0.72 148 1.38 - 2972 1374 444 128 - 296.55 | |PHANGNGA

e - - 0.00 0.01 - - - - 0.37 0.40 0.43 0.38 0.58 120 112 - 2.37 110 036 010 - 8.42 ||PHUKET

nszd - - 0.11 0.55 - - - - 27599 29699 31903  280.98 0.56 116 1.09 - 2673 1236 399 115 0.09 || 1,220.78 ||KRABI

bR - - 0.28 1.42 - - - - 45.38 48.84 52.46 46.20 0.63 130 122 - 6677 3087 997 288 - 308.22 ||TRANG
UASASEIIUTNY - - 9.60 48.41 - - - - 12670 13636 14646  128.99 806 1657 15.52 - 8173 3779 1220 353 0.20 772.10 | |NAKHON SI THAMMARAT
g - - 5.98 30.19 - - - - 12.15 13.08 14.05 1237 0.40 0.81 0.76 - 4278 1978 639 184 160 162.18 ||PHATTHALUNG
awan - - 10.80 54.49 - - - - 12.77 13.74 14.76 13.00 0.64 133 1.24 - 94.00 4346 1403  4.05 - 278.31 ||SONGKHLA

ana - - 0.64 3.22 - - - - 22.56 24.28 26.08 2297 0.14 0.29 0.28 - 18.26 844 273 019 - 130.68 ||SATUN

Yool - - 3.53 17.83 - - - - 373 4.02 4.32 3.80 2.80 5.76 5.40 - 17.77 821 265 0.7 - 80.59 ||PATTANI

gzan - - 0.66 3.33 - - - - 0.86 0.93 1.00 0.88 0.20 0.42 0.39 - 5536 2559 827 239 - 100.28 | |YALA

U384 - - 1.38 6.98 - - - - 8.85 9.52 10.22 9.01 193 3.96 3.71 - 4236 1958 632 183 - 125.65 | [NARATHIWAT

fian « drhouasegiansinens wasnsuiamdnunauuLas oy YNENY Source : Office of Agricultural Economics and DEDE.
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TABLE OF QUANTITY OF ANIMAL WASTE / INDUSTRIAL WASTE WATER AND BIOGAS ENERGY

POTENTIAL BY PROVINCE IN 2019

UTuna FneWIBINGI9 UTun FnEAWIBINGI9U
() usuifieuwiniiudy)  @ouiadiaes)  (Nududleusindhiuiv)
QUANTITY  ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (m?) (ktoe)
sauaUsTne 13,998,196 307.66| | 1,062,712,944 526.46 WHOLE KINGDOM
nMAwmile 2,612,660 58.77 100,424,236 49.75 NORTHERN

RENEAE] 138,627 3.18 1,266,532 0.63| | CHAING RAl
Nelen 57,142 1.22 - - PHAYAO
11U 214,972 a.77 1,836,451 0.91| | LAMPANG
Ay 225,993 5.09 - - LAMPHUN
Wl 802,893 18.55 22,898,620 11.34| | CHAING MAI
igosaau 160,478 3.42 - - MAE HONG SON
AN 233,949 5.14 9,796,804 4.85|| TAK
AMNINYS 94.414 2.35 41,887,908 20.75| | KAMPHAENG PHET
aluvie 107,562 2.29 - - SUKHOTHAI
s 47,697 1.06 - - PHRAE
U 80,991 1.77 - - NAN
BRI 76,621 1.63 776,981 0.38| | UTTARADIT
Awaylan 97,396 2.16 - - PHITSANULOK
NIng 32,364 073 - - PHICHIT
UATEITIA 96,991 222 14,690,692 7.28| | NAKHON SAWAN
VoM 52,586 1.14 7,270,248 3.61| | UTHAI THANI
syl 91,984 2.05 - - PHETCHABUN
mManziusanidgavile 5,555,119 116.58 458,113,801 226.95 NORTHEASTERN
Lae 75,474 1.60 27,484,302 13.62| | LOEI
NUBIUIANY 53,169 1.13 5,496,860 2.72| | NONG BUA LAM PHU
an351ll 219,995 a74 10,672,293 5.29| | UDON THANI
NUDIANY 55,753 1.22 - - NONG KHAI
anaunas 322,481 6.61 - - SAKON NAKHON
UATNUN 212,101 4.43 - - NAKHON PHANOM
1NAMNT 84,426 1.75 6,678,685 331| | MUKDAHAN
ulaos 183,037 3.78 - -|| YASOTHON
91113138y 103,662 2.16 - - AMNAT CHAROEN
QUATIY51Y 416,905 8.65 19,232,515 9.53| | UBON RATCHATHANI
FRdEINY 379,088 7.79 11,202,268 555[| SISAKET
qung 539,898 11.42 526,783 0.26/ | SURIN
Y3sug 454,048 9.49 6,829,849 3.38| | BURIRAM
T 68,812 1.41 - - BUENG KAN
WA 298,601 6.20 6,138,161 3.04| | MAHA SARAKHAM
o880 317,861 6.62 15,332,242 7.60| | RIOET
NWAUG 166,350 3.66 53,179,875 26.34[ | KALASIN
YDULAY 370,193 7.87 40,808,974 20.22] | KHON KAEN
Fogil 167,406 3.77 34,047,433 16.87| | CHAIYAPHUM
UATTITEUN 1,065,859 22.28 220,483,561 109.22| | NAKHON RATCHASIMA
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TABLE OF QUANTITY OF ANIMAL WASTE/INDUSTRIAL WASTE WATER AND BIOGAS ENERGY

POTENTIAL BY PROVINCE IN 2019 (CONTINUED)

ysua Fneamlendaanu Usunm FneANLTaNEY
() (Ruduifsusindiuiu)  (gnuiadiuns) Gluduisurinidudv)
QUANTITY ENERGY POTENTIAL QUANTITY ENERGY POTENTIAL
(ton) (ktoe) (m?) (ktoe)

n1ANAY 4,209,671 95.02 386,405,839 191.42 CENTRAL
Eﬁmﬁ 582,095 12.12 15,349,232 7.60 SARABURI
awuﬁ 533,460 11.85 22,616,762 11.20 LOP BURI
3%‘1)?14%‘ 13,874 0.35 5,744,219 2.85 SING BURI
Foum 74,428 1.63 - -|| CHAINAT
Ej‘Wﬁm‘u‘%‘ 232,139 531 26,540,674 13.15 SUPHAN BURI
81999 34,189 0.81 - -|| ANG THONG
Wizuﬂiﬂ%‘aaﬁm 15,106 0.33 10,356,584 5.13 AYUTTHAYA
u‘u‘Vl‘lfi‘ 1,848 0.04 1,836,451 0.91 NONTHABURI
AFINNHAIUAT 5,198 0.11 1,762,194 0.87 BANGKOK
‘U'Vjuﬁ’]“lj 8,435 0.18 5,943,512 2.94 PATHUM THANI
UATUIYN 63,763 1.50 - - NAKHON NAYOK
UTIUYT 98,278 2.46 10,816,322 5.36| | PRACHIN BURI
QBTN 90,472 2.28 59,652,596 29.55 CHACHOENGSAO
Aszum 223938 4.60 16,228,931 8.04 SA KAEO
%’wu% 34,528 0.83 28,680,953 14.21 CHANTHABURI
[2bgla 15,797 0.41 - - TRAT
PN 54,419 1.35 30,344,600 15.03 RAYONG
*uau'% 179,312 4.57 20,476,345 10.14 CHON BURI
AunsusInig 325 0.01 1,768,894 0.88 SAMUT PRAKAN
AUNIEAIAT 337 0.01 11,537,536 5.72 SAMUT SAKHON
upAsUsU 167,998 3.67 31,425,917 15.57 NAKHON PATHOM
miyﬁ]u‘lﬁ 497,597 11.02 57,867,663 28.67 KANCHANABURI
’i’]‘U‘lﬁ 730,539 17.99 20,681,848 10.24 RATCHABURI
FUNTEIATIY 1,522 0.03 - - SAMUT SONGKHRAM
LNYTYT 239,840 5.08 - -|| PHETCHABURI
U3E9IURAITUS 310,234 6.48 6,774,606 3.36| | __PRACHUAP KHIRI KHAN

Al 1,620,746 37.29| | 117,769,068 58.34 SOUTHERN
YUNT 62,530 1.42 23,065,866 11.43 CHUMPHON
FEUD 12,613 0.28 3,687,894 1.83 RANONG
?jiﬂ‘lﬂa%ﬁ”l‘ﬁ 108,288 2.46 39,507,625 19.57 SURAT THANI
STANG 43,240 1.06 5,876,643 291 PHANGNGA
{]Lﬁm 103,654 2.67 - - PHUKET
ﬂ'ixﬁ‘l 46,174 1.05 29,356,865 14.54 KRABI
759 116,011 2.74 7,333,633 3.63 TRANG
UASATETIUIY 240,873 5.34 4,583,781 2.27 NAKHON SI THAMMARAT
ANQ9 245,332 5.62 - - PHATTHALUNG
G 180,812 3.98 151,164 0.08 SONGKHLA
a@na 28,155 0.60 1,099,372 0.54 SATUN
el 60,090 1.23 3,106,225 1.54 PATTANI
gran 65,320 1.35 - - YALA
UNTME 307,654 7.49 - - NARATHIWAT
fan : nIumUANNATY NIuRELIMEsUMALULALeY 3NN IY uaznsuUAde Soures : Pollution Control Department , DEDE and
Department of Livestock Development.
nnewe o 1/ 13J'ﬁm§uﬁﬂmnﬂﬁm§mﬁmi Note : 1/ Excluding animal farm waste water.
2/ Foyangszninainsusuugs 2/ Data has yet revised
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TABLE OF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL BY PROVINCE IN 2019

ez lng
(WuRWWigUWINUNTUAU)
COMBUSTION WASTE
(ktoe)

Yezisnau
(WuRWigUINUNURU)
LANDFILL WASTE

(ktoe)

MSW

| i'mﬁ'mssmﬁ | | 18,655,000 |

| 7,437.71 0.85 |

| WHOLE KINGDOM |

Al 2,635,895 1,170.58 0.13 NORTHERN
L9 237,071 105.28 0.01 CHAING RAI
NLE 118,128 52.46 0.01 PHAYAO
a1uns 108,414 48.15 0.01 LAMPANG
GRI 100,470 44.62 0.00 LAMPHUN
WJealuml 403,506 179.19 0.02 CHAING MAI
Lalgosanu 41,004 18.21 0.00 MAE HONG SON
280 155,656 69.12 0.01 TAK
ALWILNYT 101,854 45.23 0.00 KAMPHAENG PHET
glovie 141,686 62.92 0.01 SUKHOTHAI
WWg 103,151 45.81 0.00 PHRAE
Uy 111,164 49.37 0.01 NAN
RIEEEN 107,047 47.54 0.01 UTTARADIT
wwaglan 220,109 97.75 0.01 PHITSANULOK
NIng 159,068 70.64 0.01 PHICHIT
UATEAITIA 217,925 96.78 0.01 NAKHON SAWAN
Ryl 77,149 34.26 0.00 UTHAI THANI
LTy Tl 232,493 103.25 0.01 PHETCHABUN
N1ARZIUDDNLABNLLD 5,193,624 1,978.16 0.23 NORTHEASTERN
Lag 158,425 60.34 0.01 LOE|
TGN 121,058 46.11 0.01 NONG BUA LAM PHU
9n5511 397,960 151.58 0.02 UDON THANI
NUDIANY 122,021 46.48 0.01 NONG KHA
anauns 276,772 105.42 0.01 SAKON NAKHON
UATINUL 164,139 62.52 0.01 NAKHON PHANOM
NPT 81,573 31.07 0.00 MUKDAHAN
ylass 124,944 47.59 0.01 YASOTHON
91UNDTY 88,216 33.60 0.00 AMNAT CHAROEN
9UaTIvsIU 438,939 167.18 0.02 UBON RATCHATHANI
ASEINY 331,090 126.11 0.01 SI SA KET
guns 311,653 118.70 0.01 SURIN
T 95,972 36.55 0.00 BUENG KAN
UIsug 383,132 145.93 0.02 BURI RAM
UAIEITA 220,514 83.99 0.01 MAHA SARAKHAM
SoeLdn 320,438 122.05 0.01 RIO ET
Mwaus 239,891 91.37 0.01 KALASIN
YDULNU 450,379 171.54 0.02 KHON KAEN
Fuqil 261,954 99.77 0.01 CHAIYAPHUM
UATIITEIN 604,553 230.26 0.03 NAKHON RATCHASIMA
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TABLE OF QUANTITY OF MUNICIPAL SOLID WASTE AND ENERGY POTENTIAL

BY PROVINCE IN 2019 (CONTINUED

g g Qggilanau
(Rusuidleuvinhsiuiv) uduieuwiniduiv)
COMBUSTION WASTE ~ LANDFILL WASTE
(ktoe) (ktoe)
NIANAN 8,484,203 3,353.43 0.38 CENTRAL
EEATE] 165,131 44.09 0.01 SARABURI
any3 210,395 56.18 0.01 LOP BURI
RG] 59,569 1591 0.00 SING BURI
FeUm 79,548 31.99 0.00 CHAI NAT
ANTINYT 155,068 62.37 0.01 SUPHAN BURI
RNTRN 69,592 27.99 0.00 ANG THONG
NIZUATAIDEGEN 286,752 115.33 0.01 AYUTTHAYA
UUNY3 412,315 165.83 0.02 NONTHABURI
NN 3,227,559 1,298.08 0.14 BANGKOK
Unusil 412,020 165.71 0.02 PATHUM THANI
UATUIEN 61,163 24.60 0.00 NAKHON NAYOK
UTAUYS 126,779 50.99 0.01 PRACHIN BURI
ALLVANTT 172,887 69.53 0.01 CHACHOENGSAO
A5EUN7 144,711 58.20 0.01 SA KAEO
Junys 124,515 50.08 0.01 CHANTHABURI
#I0 67,079 26.98 0.00 TRAT
5809 235915 94.88 0.01 RAYONG
vaY3 631,601 254.02 0.03 CHON BURI
AYNTUIINIG 597,167 240.17 0.03 SAMUT PRAKAN
AUNTAIAT 223,776 90.00 0.01 SAMUT SAKHON
UATUTY 308,096 123.91 0.01 NAKHON PATHOM
NEYAUYS 200,494 80.64 0.01 KANCHANABURI
VY3 210,761 84.77 0.01 RATCHABURI
AUNTAIATIN 44,102 17.74 0.00 SAMUT SONGKHRAM
LWYSUS 112,563 45.27 0.00 PHETCHABURI
USZAIUASTUS 144,645 58.17 0.01 PRACHUAP KHIRI KHAN
aAld 2,341,279 935.54 0.11 SOUTHERN
YUNT 89,442 35.74 0.00 CHUMPHON
ITUDY 46,086 18.42 0.00 RANONG
a3194) 3071 265,281 106.00 0.01 SURAT THANI
997 74,494 29.77 0.00 PHANGNGA
ifin 251,699 100.57 0.01 PHUKET
nsed 132,393 52.90 0.01 KRABI
R 160,655 64.20 0.01 TRANG
UATASEITUITY 234,752 93.80 0.01 NAKHON S| THAMMARAT
WNaa 125,880 50.30 0.01 PHATTHALUNG
GAKGH 403,786 161.35 0.02 SONGKHLA
a9 75,767 30.28 0.00 SATUN
Ynendl 163,393 65.29 0.01 PATTANI
gEan 135,974 54.33 0.01 YALA
13515748 181,675 72.59 0.01 NARATHIWAT
fan ¢ nsumvRuUaRY LAz suELE I UYIALYIULaE YN EWE Y Sources : Pollution Control Department and DEDE.
e : "0.00" wnedafuaviidantesndt 0.005 Note : Data shown as "0.00" means figure is less than 0.005.
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TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 20191/

LIQUID BIOFUELS

dnfuduiy drenw | | dhifunswdioiu dnenw | | evueaite  dneaw | | emueaile  dneam
Lﬁaiﬂm’i:ﬁtﬂu WA tﬁaﬁﬂm’iﬁﬁu WA ﬁﬂ;lﬂi':ﬂu BINAUY ﬁw;J'flw’J':flu WBanasanu
Wawnda Wanas Wawnas Wanas
(D) (Wusiy () (Wusiu (Fudns) (Wuy (Fudns) (Wusu
i’g’iﬁ;ﬁ\i"tg: l;ﬁu'uwh C:JLD::TC;EC::‘:T tﬁamwh ETHANOL tﬁauwh ETHANOL !;ﬁﬂuwh
EneRGY PURPOsE | TEMAL) FOR ENERGY ihduiv) POT::::‘G';FOR ihdufiv) POT::;:;';FOR wdufiv)
ENERGY PURPOSE ENERGY I— ENERGY I— ENERGY
POTENTIAL POTENTIAL POTENTIAL POTENTIAL
(ton) (ktoe) (ton) (ktoe) (ML.) (ktoe) (ML.) (ktoe)
5’23.1‘17’;'@1]5::[,10?1 728,148.54 681.73 6,653.71 5.89 2,114.93  1,048.64 166.97 82.79 WHOLE KINGDOM
Mawilio 4,563.08 4.27 12.76 0.01 460.55 228.36 49.45 24.52 NORTHERN
ey 871.25 0.82 - - 9.09 4.51 - - | | cHAING RAI
WLy 198.36 0.19 - - 6.21 3.08 - - | | PHAYAO
de 98.62 0.09 - - 8.00 3.97 - - | | LAMPANG
amu 64.92 0.06 - - 0.80 0.40 - - | | LAMPHUN
el 54.65 0.05 - - 0.58 0.29 - - | | CHAING MA
wiigesdou - - - - - - - - | | MAE HONG SON
AN 72.51 0.07 6.46 0.01 31.36 15.55 - - | | TAK
AUWILNYS 429.20 0.40 - - 168.71 83.65 12.23 6.06( | KAMPHAENG PHET
aluvie 231.73 0.22 - - 1838 9.11 3.04 151/ | SUKHOTHAI
ung 28.40 0.03 - - 4.93 2.44 - - | | PHRAE
U 121.54 0.11 - - 1.54 0.77 - - | | NAN
aaTANg 161.80 0.15 - - 6.28 3.12 3.18 1.57| | UTTARADIT
ﬁﬁ:mﬂ,ﬁﬂ 1,028.03 0.96 2.28 0.00 3591 17.81 4.60 2.28| | PHITSANULOK
IS 18.47 0.02 0.40 0.00 3.17 1.57 - - | | PHICHIT
UATAITIA 99.84 0.09 1.32 0.00 80.52 39.92 10.18 5.05| | NAKHON SAWAN
el 581.86 0.54 - - 3591 17.80 7.37 3.66| | UTHAI THANI
L‘W‘Ui‘l_lviiﬁ 501.90 0.47 2.30 0.00 49.16 24.37 8.85 4.39| | PHETCHABUN
aanziuesntdsawmile 12,091.28 11.35 9.53 0.00 1,189.03 589.55 76.46 37.91| INORTHEASTERN
a8 1,491.78 1.40 - - 76.26 37.81 8.78 4.35( |LOEI
nuestidng 244.95 0.23 - - 17.12 8.49 4.26 2.11| [NONG BUA LAM PHU
qmmﬁ 1,438.96 1.35 0.36 0.00 64.43 31.95 9.77 4.85| |UDON THANI
NUBDIAY 1,213.79 1.14 - - 2.88 1.43 - - | INONG KHAI
TJamw 2,004.88 1.88 - - 1.36 0.67 - - | |BUENG KAN
ANAUAT 820.02 0.77 0.20 0.00 22.58 11.20 - - | |SAKON NAKHON
UATWUL 295.34 0.28 - - 4.45 2.21 - - | INAKHON PHANOM
HANIAS 164.43 0.15 - - 33.38 16.55 273 1.35] [MUKDAHAN
olass 204.55 0.19 0.20 0.00 23.60 11.70 - - | [YASOTHON
91UNIT0Y 339.30 0.32 - - 24.13 11.96 - - | |AMNAT CHAROEN
Q‘Uﬁiﬂﬂjﬁ’]ﬁ 1,274.77 1.19 0.36 0.00 115.30 57.17 - - | [JUBON RATCHATHANI
ASEEINY 422.64 0.40 1.13 0.00 35.58 17.64 - - | |SI SAKET
q%uw% 212.00 0.20 4.32 0.00 32.65 16.19 3.70 1.84] |SURIN
Y3SuE 465.57 0.44 - - 69.32 34.37 3.91 1.94| [BURI RAM
UMM 5.67 0.01 0.43 0.00 29.77 14.76 1.55 0.77] [MAHA SARAKHAM
Fouidn 121.07 0.11 - - 13.19 6.54 - -| |ROET
mwa‘uﬁ: 320.13 0.30 0.26 0.00 61.37 30.43 8.65 4.29] |KALASIN
YOULNU 114.23 0.11 0.40 0.00 53.36 26.46 10.59 5.25] |[KHON KAEN
%’Elﬂvﬁ 351.82 0.33 0.26 0.00 147.12 72.94 7.19 3.56( |CHAIYAPHUM
UATIIELN 585.38 0.55 1.61 0.00 361.18 179.08 15.33 7.60| [NAKHON RATCHASIMA

THAILAND ALTERNATIVE ENERGY SITUATION 2019
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ANSIIANEANLBINE1UINTOINE ST Nvaaan Suunaueswmdat 25627 (da)
TABLE OF ENERGY POTENTIAL OF LIQUID BIOFUELS BY PROVINCE IN 20191/ (CONTINUED)

hduunduiu #neaw ihdunznidfiu  Aneaam wnuaaLiie Aneaw emusaLive Aneaan
dethanléify  @andenu | | ethanléidy  @mdsnu dranldidy  @awdanu danldidy  Bawdanu
downds downds Wownds downids
(f1) (i ($1) (Wusiu (dudas) (i (&udns) (Wusu
CRUDE PALMOIL — Giesqjyiq | | CRUPE COCONUT - Giesasuvin Wiguwin Wiguwin
POTENTIAL FOR Y o OIL POTENTIAL A ETHANOL Y o o ETHANOL A
O —— WAUAY) I — WAUAU) POTENTIAL FOR  W1HUAY) POTENTIALFOR  H1¥uAU)
ENERGY PURPOSE ENERGY ENERGY PURPOSE ~ ENERGY ENERGY PURPOSE  ENERGY
POTENTIAL POTENTIAL POTENTIAL POTENTIAL
(ton) (ktoe) (ton) (ktoe) (ML) (ktoe) (ML) (ktoe)
N1ANAN 57,124.58 53.47 3,508.17 3.10 465.35 230.73 41.06 20.36 CENTRAL
GEEAVE] 1,057.94 0.99 1.85 0.00 7.94 3.94 4.23 2.10] [SARABURI
awuﬁ' 196.34 0.18 - - 63.40 31.44 3.87 1.92| |LOP BURI
ERVATE 3.89 0.00 - - - - 2.14 1.06| [SING BURI
FIUM 73.87 0.07 0.69 0.00 16.25 8.06 - - | |[CHAI NAT
gnssaIys 121.63 0.11 0.29 0.00 7.20 3.57 7.06 3.50| [SUPHAN BURI
8199194 - - - - - - - - | |ANG THONG
NIrUATATOYTL - - 3.58 0.00 - - - - | |AYUTTHAYA
UUNYI - - 2.28 0.00 - - - - | [INONTHABURI
AFUNN - - - - - - - - | |[BANGKOK
‘UVJ&IS’]‘ﬁ 1,409.52 1.32 3.10 0.00 - - - - | [PATHUM THANI
UATUNEN 278.00 0.26 1.16 0.00 - - - - | INAKHON NAYOK
U313uys 1,277.48 1.20 1.51 0.00 27.74 13.75 - - | [PRACHIN BURI
TN 2373.34 2.22 63.31 0.06 56.52 28.02 - - | [CHACHOENGSAO
Aszia 3,754.78 3.52 - - 92.22 45.72 5.62 2.78] |SA KAEO
éTuwu? 2,440.04 2.28 4.50 0.00 4.55 2.26 - - | |[CHANTHABURI
#1319 7,978.61 7.47 29.09 0.03 - - - - | |TRAT
JEYN 3,506.55 3.28 15.48 0.01 9.91 491 - - | |RAYONG
ﬂja‘iﬁ 14,467.13 13.54 504.14 0.45 41.79 20.72 232 1.15( |CHON BURI
aynsusIng 7.03 0.01 5.47 0.00 - - - - | [SAMUT PRAKAN
dynsdnns - - 8.74 0.01 - - - - | [SAMUT SAKHON
unsUzu - - 13.28 0.01 - - - - | [NAKHON PATHOM
mgyﬁ]uu%' 1,095.34 1.03 3.86 0.00 117.96 58.49 12.70 6.30| |KANCHANABURI
ST’U‘Lﬁ 675.47 0.63 56.06 0.05 19.28 9.56 2.40 1.19| |RATCHABURI
AUNIEIAIY - - 273.17 0.24 - - - - | |[SAMUT SONGKHRAM
LW‘U%Q% 1,295.53 1.21 42.85 0.04 0.35 0.18 - - | |PHETCHABURI
Us92UATIUS 15,112.09 14.15 2,473.76 2.20 0.23 0.12 0.72 0.36| [PRACHUAP KHIRI KHAN
anald 654,369.60  612.64 3,123.25 2.78 - - - - SOUTHERN
YUNT 140,996.75 132.01 1,204.82 1.07 - - - - | [CHUMPHON
FEUBDY 17,199.79 16.10 23.26 0.02 - - - - | |RANONG
qaug 5011 170,616.94 159.74 620.90 0.55 - - - - | [SURAT THANI
a9 32,891.91 30.79 52.35 0.05 - - - - | [PHANGNGA
ifim 215.28 0.20 36.50 0.03 - - - - | [PHUKET
ﬂia‘ﬁﬁ 158,572.12 148.46 45.09 0.04 - - - - | |[KRABI
039 26,074.21 24.41 39.65 0.04 - - - - | [TRANG
UASAIEITUTIY 72,795.62 68.15 613.93 0.55 - - - - | INAKHON SI THAMMARAT
inga 6,983.67 6.54 32.37 0.03 - - - - | [PHATTHALUNG
d@3uan 7,337.55 6.87 48.08 0.04 - - - - | |SONGKHLA
da9a 12,962.65 12.14 9.99 0.01 - - - - | |[SATUN
Unonil 2,145.40 2.01 216.84 0.19 - - - - | |PATTANI
gean 495.62 0.46 21.27 0.02 - - - - | |YALA
Us15NA 5,082.09 4.76 158.20 0.14 - - - - | INARATHIWAT
i+ dvihouasysfianisinuas uegnsuiandsnuamULa L3NNG Y Source : Office of Agricultural Economics and DEDE.

e <1/ "0.00" viefisiiavifid1esndn 0.005

2/ Srvdefoyaandrinnuasugianisinuns U 2561
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Note : 1/ Data shown as "0.00" means figure is less than 0.005.

2/ Office of Agricultural Economics 2018
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TABLE OF INSTALLED CAPACITY OF RENEWABLE POWER GENERATION BY PROVINCE IN 2019
e lneIng unit : MW

LLENEI'WIG]EJ ‘WEN‘LI’] wmm Fauna A 31 NAIAY

wwelng  vuadn Fanmn Fou
Ténaw
SOLAR  WIND LARGE SMALL BIOMASS BIOGAS ~MSW  GEO-
HYDRO HYDRO THERMAL
POWER POWER POWER

aawilie 654.10  60.00 1,279.20 88.65  757.23 13.15  3.96 0.30|| 2,856.59 NORTHERN
Weagy 10.18 - - 2.16 0.14 - - - 12.48|| CHAING RAI
NELEN 3.69 - - 0.89 - - - - 4.58|| PHAYAO
a1 140.82 - - 6.07 9.90 - - - 156.79|| LAMPANG
du 10.62 - - - 9.60 - - - 20.22|| LAMPHUN
WWadln 9.40 - - 21.74 - 240 210 0.30 35.94{| CHAING MAI
wslgasanu 4.85 - - 15.75 - - - - 20.60|| MAE HONG SON
fn 27.22 - T779.20 3.01 1600 095 130 - 827.68|| TAK
NN 37.09 - - - 16959 295 024 - 209.87|| KAMPHAENG PHET
vy 8.10 - - - 35.00 - - - 43.10|| SUKHOTHAI
(7 15.90 - - - 20.30 - - - 36.20 || PHRAE
11y 0.22 - - - - - - - 0.22 || NAN
gnshnd 0.49 - 500.00 - 78.20 - - - 578.69|| UTTARADIT
Awayglan 135.48 - - 39.03 23.40 - - - 197.91|| PHITSANULOK
Nng 51.70 - - - 33.30 - 032 - 85.32]| PHICHIT
UATEAITIA 159.72 - - - 14430 085 - - 304.87|| NAKHON SAWAN
9157l 0.21 - - - 13240  6.00 - - 138.61|| UTHAI THANI
msysal 3841  60.00 - - 85.10 - - - 183.51|| PHETCHABUN
aenziusanideania ||  439.93 1,293.90  238.46 2411  990.84 106.61  7.49 -|l 3,101.34 NORTHEASTERN
L 12.18 - - 11.70 41.00  1.90 - - 66.78|| LOEI
NUBITIA) 4.09 - - - 57.00 - - - 61.09|| NONG BUA LAM PHU
gnsenil 22.76 - - - 69.59  0.92 - - 93.27|| UDON THANI
NUBDIAY 5.16 - - - 9.90 - - - 15.06]] NONG KHAI
anauns 14.63 - - 6.00 0.99 - 0.77 - 22.39|| SAKON NAKHON
UATNUY 17.87 - - - 0.40 - - - 18.27|| NAKHON PHANOM
UNAINNT 1.36 45.00 - - 39.00 0.96 - - 86.32|| MUKDAHAN
olans 0.03 - - - - - - - 0.03|| YASOTHON
§1UNDTY 0.28 - - - - 1.00 - - 1.28 || AMNAT CHAROEN
QuasTvsIll 30.90 - 173.26 - 2970 6.07 - - 239.93(| UBON RATCHATHANI
fSazNY 11.26 - - - 9.50 553 - - 26.29|| Sl SA KET
Huns 22.95 - - - 76.80 - - - 99.75|| SURIN
Tanw 9.74 - - - - - - - 9.74|| BUENG KAN
Y3Fue 53.47 - - - 87.90  2.30 - - 143.67|| BURI RAM
UKREIIAU 3.74 - - - 18.00 - - - 21.74]1 MAHA SARAKHAM
Soudn 14.13 - - - 54.20  4.25 - - 72.58|| RIO ET
nwaug 3.82 - - - 12780  11.37 - - 142.99|| KaLASIN
YUY 77.28 - 25.20 - 10070 158 592 - 210.68|| KHON KAEN
Feg 3557 382.90 40.00 5.56 9466  6.88 - - 565.57|| CHAIYAPHUM
UATIIYENN 98.71  866.00 - 0.85 17370 6385  0.80 -||  1,203.91|| NAKHON RATCHASIMA
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TABLE OF INSTALLED CAPACITY OF RENEWABLE POWER GENERATION BY PROVINCE IN 2019 (CONTINUED)
928 : LlUNLINA

unit : MW

msiiihduginig wazmsluiuaswans

e - Wisawnsndalnduenszuy

40

FIHNUNAINUNAUNUVDIUTZINALNY beDln

useeniing au  wanh wiath Faua fine YT WAIRIY
Yunlg) YUIALEN Famw Sou
TaRaw
SOLAR WIND LARGE SMALL BIOMASS  BIOGAS MSW GEO-
HYDRO HYDRO THERMAL
POWER POWER POWER
21ANANY 1,802.03 0.97 1,078.00 66.50 1,185.89 121.78 277.49 -1l 4,532.66 CENTRAL
A2U3 116.96 - - 6.70 70.86  0.20 189.40 - 384.12|| SARABURI
anys 248.44 - - - 64.50  4.80 - - 317.74{| LOP BURI
A3 1.09 - - - 21.90 - - - 22.99|| SING BURI
Faum 6.82 - - 12.00 1142 099 - - 31.23|| CHAINAT
ANITINY3 83.42 - - - 149.00  20.00 - - 252.42)|  SUPHAN BURI
BUNIGE 13.37 - - - 19.00 231 - - 34.68|| ANG THONG
NIZUATAIOETYT 132.21 - - - 10.10 2.30 3.00 - 147.61f] AYUTTHAYA
UUNYT 0.05 - - - - - - 0.05|| NONTHABURI
ATUANN 8.18 - - 0.80 - - 9.80 - 18.78]] BANGKOK
Unusil 26.59 - - - - 0.08  1.00 - 27.67|]| PATHUM THANI
UATUIEN 8.17 - - 10.00 - 1.00 - - 19.17|| NAKHON NAYOK
UsAuys 86.39 - - - 120.10 - - - 206.49|| PRACHIN BURI
LTLNT 14.44 - - - 6080 310 240 - 80.74]] CHACHOENGSAO
AU 285.76 - - 0.04 19385  6.00  9.90 - 49555)|  SA KAEO
JuNnys 12.92 - - 22.01 - 5.97 - - 40.90|| CHANTHABURI
7310 5.18 - - - - - - - 5.18|| TRAT
ERTIRN 10.59 - - - 1800 142 837 - 38.38|| RAYONG
ays 44.59 - - - 2170 983 212 - 8a.24]| CHON BURI
aynsusinig 0.08 - - - - - 1254 - 12.62|| SAMUT PRAKAN
AynIanas 68.58 0.92 - - 950 099 020 - 80.19|| SAMUT SAKHON
uATUgH 168.81 - - - 2226 1253 29.16 - 232.76]|  NAKHON PATHOM
NYIUYS 122.52 - 1,059.00 1495 27630 2832 - Il 1,501.09|| KANCHANABURI
VYT 28.39 - - - 76.00 1584  9.60 - 129.83|| RATCHABURI
AYNTAIATIY 10.04 - - - - - - - 10.04{| SAMUT SONGKHRAM
WYSUS 208.72 0.05 19.00 - - - - - 227.77|| PHETCHABURI
U339IUATUS 89.72 - - - 34.60  6.10 - - 130.42)|  PRACHUAP KHIRI KHAN
aald 53.05 149.77  324.00 430  258.28 256.96 25.67 - 1,072.03 SOUTHERN
YUNT 10.39 - - - 1890  30.96 - - 60.25|| CHUMPHON
S3UDY 0.08 - - - - 1.99 - - 2.07|| RANONG
g3y 5ol 12.53 0.25  240.00 - 5320 159.66 - - 465.64|  SURAT THANI
W9 0.14 - - - - 2.83 - - 2.97|] PHANGNGA
Qifin 0.33 0.19 - - - - 1835 - 18.87|| PHUKET
nsedl 14.66 - - - 2265 3334 - - 70.65(| KRABI
059 4.73 - - 1.18 12.83  6.65 - - 25.39|| TRANG
UATAITTINIIY 303 111.83 - - 4570 1333 0.32 - 174.21)|  NAKHON SI THAMMARAT
7inae 0.13 - - 0.96 9.90 - - - 10.99|| PHATTHALUNG
A9UaN 6.61  37.50 - - 37.30 - 7.00 - 88.41|| SONGKHLA
ana 0.35 - - 0.68 9.90  1.00 - - 11.93|| SATUN
Ynonil 0.03 - - - - 5.20 - - 5.23|| PATTANI
yzan 0.03 - 84.00 1.28 40.40 - - - 12571)| vALA
USIZNE 0.01 - - 0.20 7.50  2.00 - - 9.71)]  NARATHIWAT
i nsufauEuawnuLazeynendsny nsliidiondauisssnalne Source : DEDE, EGAT,PEA and MEA.

Notes : Excluding off grid power generation.
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A519N15 LINAIIUAUZDUIINWAIIIUNABNUIILUNATUSIBIINIAY 2562
TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2019

908 NUAULTBUWINTUNSUAUY unit : ktoe

wasafing Fawra  Arwdanw

SOLAR  BIOMASS BIOGAS
10.08  7,769.64 634.32 110.58 8,524.62| !

nawiile 260  1,336.66 118.82 0.17 1,458.25 NORTHERN
1T 0.15 0.00 1.61 - 1.76]| CHAING RAl
NElen 0.00 0.72 0.21 - 0.93|| PHAYAO
a1ung 0.12 6.08 0.39 - 6.59|| LAMPANG
anu 0.13 3.72 - - 3.85(| LAMPHUN
el 0.97 2.38 1.45 0.14 4.94[| CHAING MAI
wigodau 0.04 - - - 0.04[| MAE HONG SON
%0 0.02 - 3.75 - 3.77|| TAK
AUNINYT 0.03 343.32 26.30 - 369.65|| KAMPHAENG PHET
glavie 0.03 84.99 - - 85.02[| SUKHOTHAI
WS 0.02 - 0.17 - 0.19[| PHRAE
U 0.03 - - - 0.03[| NAN
RGN 0.01 79.03 0.42 - 79.46(| UTTARADIT
Nwaylan 0.84 120.90 - 0.00 121.74|| PHITSANULOK
NINT 0.06 - - - 0.06|| PHICHIT
UATAITIA 0.07 255.48 81.36 0.01 336.92|| NAKHON SAWAN
RVEAD! 0.00 194.64 1.66 0.00 196.30|| UTHAI THANI
e 0.08 245.40 - 0.02 247.00|| PHETCHABUN
nARzIURaNLAYNLD 1.07  2,124.92 253.40 0.16 2,379.55 NORTHEASTERN
Lag 0.10 248.05 - - 248.15|| LOEI
nueItIag 0.01 113.42 3.00 - 116.43[| NONG BUA LAM PHU
9n3511 0.03 278.07 7.39 - 285.49|| UDON THANI
AUBIANY 0.02 2.37 0.09 - 2.48|| NONG KHA
anauns 0.03 0.45 - - 0.48|| SAKON NAKHON
UATINUL 0.03 - - - 0.03|| NAKHON PHANOM
1NAAT 0.02 77.83 3.61 - 81.46|| MUKDAHAN
olaos 0.02 - - - 0.02|| YASOTHON
IUNNITY 0.00 - - - -[| AMNAT CHAROEN
9uaT1ve1l 0.06 11.65 22.84 - 34.55(| UBON RATCHATHANI
FRdEINY 0.09 0.32 3.17 - 3.58[| SISAKET
q3uns 0.02 103.99 - 0.01 104.02|| SURIN
Janw 0.00 2.83 - - 2.83|| BUENG KAN
Ys5ud 0.01 101.89 5.73 0.07 107.70|| BURI RAM
UAEITAN 0.03 36.53 8.09 0.02 44.67|| MAHA SARAKHAM
Soe1on 0.01 6.30 4.15 - 10.46|| RIOET
MWAUG 0.02 245.74 34.48 - 280.24|| KALASIN
YOULAY 0.33 266.77 17.63 - 284.73|| KHON KAEN
ol 0.07 204.59 23.22 - 227.88|| CHAIYAPHUM
UATIIVEIN 0.17 424.12 120.00 0.06 544.35|| NAKHON RATCHASIMA

THAILAND ALTERNATIVE ENERGY SITUATION 2019 11
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TABLE OF HEAT CONSUMPTION FROM RENEWABLE ENERGY BY PROVINCE IN 2019 (CONTINUED)

WU : NUAUTEUWNUITUAU

unit: ktoe

wasafing Fwra A VY
SOLAR  BIOMASS BIOGAS MSW

21ANANY 589  3,741.39 232.17 110.21 4,089.66 CENTRAL
GERAlE] 0.09 347.84 14.23 109.30 471.46|| SARABURI
anys 0.02 120.24 23.80 0.01 144.07|| LOP BURI
AATE 0.03 59.15 - - 59.18|| SING BURI
Foum 0.01 2297 - - 22.98|| CHAINAT
ANIIUYS 0.04 189.57 8.46 - 198.07|| SUPHAN BURI
919194 0.05 - - - 0.05[| ANG THONG
WITUATATOYSEN 0.41 52.28 3.52 0.13 56.34|| AYUTTHAYA
UUNY3 0.06 34.52 0.29 - 34.87|| NONTHABURI
NFINN 1.25 37.90 2.69 0.35 42.19|| BANGKOK
Urusnil 0.18 47.07 0.38 0.00 47.63|| PATHUM THANI
UATUNBN 0.00 - - - -[| NAKHON NAYOK
U13uy3 0.05 182.88 13.89 - 196.82(| PRACHIN BURI
2TUNT 0.08 21.47 10.04 0.01 31.60|| CHACHOENGSAO
asvum 0.02 150.49 23.87 - 174.38|| SA KAEO
JuNy3 0.04 1.10 23.97 0.00 25.11|| CHANTHABURI
7579 0.02 - - - 0.02|| TRAT
5809 0.10 54.95 8.84 0.12 64.01|| RAYONG
ways 0.50 163.28 41.91 0.06 205.75|| CHON BURI
AynIUTINIg 0.93 1,504.04 0.57 0.12 1,505.66|| SAMUT PRAKAN
AYNTAINT 0.20 84.73 0.80 0.02 85.75| SAMUT SAKHON
uAsUgH 0.43 120.01 3.05 0.04 123.53|| NAKHON PATHOM
NQYIUYT 0.07 381.71 31.99 0.03 413.80|| KANCHANABURI
VYT 1.09 80.05 18.66 0.01 99.81|| RATCHABURI
AYNTAIATIN 0.03 3.34 - 0.01 3.38[| SAMUT SONGKHRAM
NS 0.05 9.41 - - 9.46|| PHETCHABURI
UsIUATTUS 0.14 72.39 1.21 - 73.74|| PRACHUAP KHIRI KHAN

mald 0.52 566.67 29.93 0.04 597.16 SOUTHERN

N 0.04 14.37 4.63 - 19.04[| CHUMPHON
IYUBY 0.00 - 1.06 - 1.06/| RANONG
491903514 0.07 133.73 10.92 - 144.72|| SURAT THANI
WM 0.07 5.93 3.52 - 9.52[| PHANGNGA
Gl 0.12 - - 0.02 0.14|[ PHUKET
nsed 0.05 15.16 7.60 - 2281|| KRABI
759 0.01 63.16 - 0.01 63.18|| TRANG
UATASEITUITY 0.01 56.40 0.01 - 56.42|| NAKHON SI THAMMARAT
Mg 0.04 - - 0.01 0.05|| PHATTHALUNG
a9 0.07 259.73 2.19 0.00 261.99[| SONGKHLA
ana 0.01 2.39 - - 2.40|| SATUN
Unandl 0.01 15.24 - - 15.25(| PATTANI
gran 0.01 - - - 0.01|| YALA
UTBNE 0.01 0.56 - - 0.57|| NARATHIWAT

N ATUNRUINAINUNAUTIULAZ DY NENAIIU
nnEe)  "0.00" nanefsslaviiiAtesndt 0.005

42  5799UNEUNALNUYRIUTHINALNY Bebe

Source : DEDE.

. Data shown as "0.00" means figure is less than 0.005.
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MAP OF SOLAR POWER PLANTS AND SOLAR ROOFTOP IN THAILAND
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MAP OF WIND POWER PLANTS IN THAILAND
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MAP OF HYDRO POWER PLANTS IN THAILAND

v

0 25 % 100 150 200

== —— ___ [

Department of Alternative
{i) Energy Development and Efficiency
( ) MINISTRY OF ENERGY

ASNWENUTWAIITUNA LN
3, LRZOUSNYWAIIIU
( ) A[9SMF[IINWAIITU

mareiuonilivanie
NORTHEASTERN
]
ENTRAI
oy

vazemlsulwib
POWER PLANT TYPES wes iRk Dav)

Tmbehausdriunnote
MNHHYDRO POWE]

® R PLANT I NORTHERN 45
@ Tnadwtmbrhausmdrlunsane Suvonduete i
10-HYDRO POWER PLANT IN NORTHEASTHERN *
® Bavhrdnbeumddlunenss %
Mi-YDRO POWER PLANT N CENTRAL o
Tl aumbrtunald
@ TS T N sounas i

hilminlinny TOTAL CAPACITY 18356

ddanyiube CAPACTY
()

Ui
POWER PLANT TYPES rcind (aw
Tdwimdnlvuslvglunmmte
(L R oiestiy e b ER 720
@ Tadm&ilvselvelunwre fusendone 2046
LARGE KYDRO POWER PLANT iN NORTHEASTHERN
v vustvgluneas:
i e

@ Tdwiomdedauatrglun el 32800
LARGE MYDRO POWER PLANT IN SOUTHERN v

fBimadniau TOTAL CAPACITY 291966

wnoiwg : Sdnisdadizruy s doudumau 2562 Note : On grid capacity as of December, 2019
: Bivwhdmmdnliuensswy 1 Excluding Offgrid Power Generation,

THAILAND ALTERNATIVE ENERGY SITUATION 2019 -~ 45



ASNWENUITWAIITUNA LN
3‘ LRZOUITNYNRIIU
WAL & nsznsranauau

2L

’ Uil ",
£ PRACHUAP KHELIKHAN b

Aresudyanenl LEGEND

® wnandimia
CTY HALL

’ Talnfhdune
= BIOMASS POWER PLANT

nmnile
NOBTHERN

mereiucondsante
NORTHEASTERN

CENTRAL

SOUTHERN
wvurdinie
PROVINCE BOUNDARY

| soviumdnne

- DISTRICT BOUNDARY

S TOUIRFIO
ADMINISTRATIVE BOUNDARY
0 25 0 100 150 200
= ——__ [
[y 7
POWER PLANT TYPES wnitd W)
Deportment of Alternative €Y Tk antummnde 18728
Energy Cevelopment and Efficiency 2 BICHASS POWER PLANT I¥ NCRTHERN
MINISTRY OF ENERGY 5 hiieloeshenkede o 024
» ‘a:lnii%w“ - P8 138889
, k‘hliag'ku‘ndl w 25828
fdnidariu TOTAL CAPACITY 39224

e : h¥insdadisovy o Foudumau 2562 Note : On grid capacity as of December, 2019
A6  59UNEUNANUYIUTLNALNGY el R e S 2 Excluding Offgrid Power Generation



urunuanInaelselnnfrgdannludsewmdlne

MAP OF BIOGAS POWER PLANTS IN THAILAND
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MAP OF MUNICIPAL WASTE INCINERATION POWER PLANTS IN THAILAND
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MAP OF ETHANOL PLANTS IN THAILAND
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ALTERNATIVE ENERGY consists of renewable energy, biofuels,

and alternative energy using for petroleum substitution.

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

geothermal, tidal and wave energy.

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

agricultural waste.

TRADITIONAL RENEWABLE ENERGY consists of fuel wood,
charcoal, paddy husk, and agricultural waste using in

residentials and industrial households.

BIOFUELS include ethanol (using for gasoline blending) and

biodiesel (using for diesel blending).

ELECTRICITY is defined as the amount of electricity generated

by fossil fuels and renewable energy.

HEAT is defined as the amount of heat energy obtained

from the combustion of fossil fuels and renewable energy.

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

condensate and petroleum products.

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

renewable energy, and traditional renewable energy.

FINAL ALTERNATIVE ENERGY CONSUMPTION consists of
electricity (generated by solar energy, wind energy, small

hydro power, biomass,

biogas and municipal solid waste), heat (obtained from solar
energy, biomass, biogas and MSW) and biofuels (including

ethanol and biodiesel using for petroleum products blending).
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USUIUNENUYBATINGS (A3 TougmE)
ENERGY CONTENT OF FUEL (NET CALORIFIC VALUE)

1. 808 1. SUGARCRANE 1 Alaunaei(kcal) = 4186 gaoules)
1.1 nMndey (AN.) 1800.00 17834  7.53 7.14 1.1 BAGASSE (kg.) = 3.968 Tfig(Btu)
1.2 dwgeauazlu (nn.) 3858.55 38230 16.15 1530 1.2 TOP/ TRASHIER (kg.) 1 dudisuwindhiufi = 10.093 Inzunnad

2.4m 2. RICE (toe) (Geal)

2.1 W3 (nn.) 3297.08 326.67 13.80 13.08 2.1 STRAW (kg.) = 42.244 INEa(G))
2.2 aeda (nn.) 3029.14 300.12 12.68 12.02 2.2 STALK (kg.) - 40.047x10° Tfig(Btu)
2.3 wnau (nn.) 3440.00 340.83 14.40 13.65 2.3 PADDY HUSK (kg.) 1 unsisa(barrel) = 158.99 Ans(litres)

3. dnlnadesdnd 3. MAIZE 1 gnunAtuasvadls = 600 lansu(kg.)
3.1 ddu (nn.) 3825.15 378.99 16.01 15.18 3.1 STALK (kg.) (cu.m. of solid wood)

3.2 Wienvuiln (nn.) 3029.14 300.12 12.68 12.02 = 3.2 SKIN (kg.) 1 gnuAfunsvasdy = 250 flan3u(kg.)
3.3 43 (nn.) 4009.14 397.22 16.78 1591 3.3 COB (kg.) (cu.m. of charcoal)

4. fiudUzrag 4. CASSAVA 5 Alansuvasilu =1 Alansuvesau
4.1 dawweauazlu (n.) 3029.14 300.12 1268 12.02 4.1 TOP/ TRASHIER (kg.) (kg. of fuel wood) (kg. of charcoal product)
4.2 &du (nn.) 3724.82 369.05 1559 1478 = 4.2 STALK (kg) 1 Ansvasmallnsideamian = 0.54 Alan3u(kg.)
4.3 wmi (nn.) 3849.07 381.36 16.11 15.27 4.3 ROOT (kg.) (litre of LPG)

5. Unduniatu 5. OIL PALM
5.1 nganelauian (an.) 3899.23 386.33 16.32 15.47 5.1 EMPTY BUNCHES (kg.)

5.2 wleunau (nn.) 4121.37 40834 17.25 1635 = 5.2 FIBER (kg.)

5.3 ngaUau (An.) 4427.19 438.64 1853 17.56 5.3 SHELL (kg.)

5.4 AU (nn.) 3829.89 379.46 16.03 15.19 5.4 FROND (kg.)

5.5 Nigangsiag (nn.) 3901.10 386.51 16.33 15.48 5.5 MALE BUNCHES (kg.)

6. UEW3™ 6. COCONUTS
6.1 wWaen (nn.) 3920.73 388.46 16.41 15.55 6.1 HUSK (kg.)

6.2 nzan (nn.) 4362.70 43225 1826 17.31 6.2 SHELL (kg.)
6.3 Nzaw (nn.) 3686.57 365.26 15.43 14.63 6.3 EMPTY BUNCHES (kg.) 2548 40.36 2005
6.4 N4 (NN.) 3822.26 378.70 16.00 15.17 6.4 FROND (kg.)

7. thaaswden () 3024.37 299.65 12.66 12.00 7. GROUNDNUTS SHELL (kg.) 2549 38.03 2006

8. fhe-adu (nn.) 3461.54 34296 14.49 13.74 8. COTTON STALK (kg.)

9. fumdosadu lu wWaen 3877.63 384.19 16.23 1538 9. SOYBEANS STALK, 2550 34.68 2007
(nn.) LEAVES, SHELL (kg.)

10. 4121 Tu @ (nn.) 4593.88 455.15 19.23  18.23 10. SORGHUM LEAVES, STEM (kg.) 2551 33.49 2008

11. duvzsa (nn.) 3765.39 373.07 1576 14.94 11. PINEAPPLE (kg.)

12. 479150 12. PARA RUBBER 2552 34.47 2009
12.1 fefu (nn.) 3030.00 300.21 12.68 12.02 12.1 FROND (kg.)
12.2lu (nn.) 3030.00 300.21 12.68 12.02 = 12.2 LEAVES (kg.) 2553 31.87 2010
12.3 Waenviuwa (nn.) 3030.00 300.21 12.68 12.02 = 12.3 HUSK (kg.)

12.4 Wan (nn.) 3030.00 300.21 12.68 12.02 12.4 SEED (kg.) 2554 30.63 2011

13. #lu (hn.) 3820.00 37847 1599 15.16 13. FUEL WOOD (ke.)

14. el (nn.) 6900.00 683.64 28.88 27.38 14. CHARCOAL (kg.) 2555 31.22 2012

15. Tt (Rlatnddalus) 860.00 8521 3.60  3.41 15. ELECTRICITY (kwh)

16. ntndarh 2236.00 22154 936  8.87 16. HYDRO ELECTRIC (kwh) 2556 30.86 2013

(Aasasdalus)
17. wasuANnNsauldRamn 9500.00 94132 39.77 37.70 17. GEOTHERMAL (kWh) 2557 32.62 2014
(Flanddalug)

18. enudiuthidn (nn.) 6300.00 624.19 2637 25.00 18.COAL IMPORT (kg.) 2558 34.40 2015

19. anlug uahang (nn.) 2500.00 24770 1047  9.92 19. LIGNITE MAE MOH (ke.)

20. fingsTsunA (@auraine)  244.00 24.18  1.02 097 20. NATURAL GAS (scf) 2559 35.47 2016

21. vgg (NN.) 1160 11493  4.86 4.60 21. GARBAGE (kg.)

22. §det(nn.) 2600 257.60 10.88 10.32 22. SAW DUST (kg.) 2560 34.11 2017

23. fMaTann (nuiAnuns) 5000 49539 20.93 19.84 23 BIOGAS (m)

2561 32.48 2018
2562 31.22 2019
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