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M13199 E-1 Contribution of Renewable Energy to Total Final Energy Consumption (based on TFEC projections of this study)

Energy source

Final Consumption (ktoe)

Final Consumption (GWh)

Primary Unit

Conversion Factors

2005 2011 2016 2005 2011 2016 2005 2011 2016
62,474 85,736 112,087 121,229 177,453 232,210

Biomass
- Ethanol 55 1,120 1,749 - - - 0.3 MI/d 6 Ml/d 7.5Ml/d | HV =27 MJ/kg, SG = 0.8
- Biodiesel 13.3 378 863 - - - 0.05 Ml/d 1.4 Ml/d 3.2Ml/d | HV =39 MJ/kg, SG=0.8
- Residues for heat 1,469 3,108 2,921 - - - - - -
- Residues for power 821 1,210 1,856 9,596 14,143 21,628 | 2,191 MW_ = 3229MW_ 4,938 MW, | PCF =50%
- Short rotation plants CE =20% (2011), 25% (2016),

for power 0 273 683 0 3,182 7,955 0 S51I9MW - 1,298 MW_ | PCF =70%
- Biogas for power CE =20% (2011), 25% (2016),

31 260 281 357 3,031 3,275 45 MW, 372 MW, 400 MW _ [ PCF =90%

- Solid wastes for CE =20% (2011), 25% (2016),
power 2.8 231 274 33 2,688 3,196 2.5 MW, 323 MW, 384 MW_ | PCF =94.5%
Small hydro 29 226 226 347 2,651 2,651 90 MW _ 688 MW 688 MW~ | PCF = 44%
Wind 0.02 50 50 0.25 588 588 0.19 MW_ 447 MW 447 MW’ . | PCF=15%
Solar
-PV 3 10 18 36 113 175 26 81 MW, 125 MW_ | PCF = 16%
- SWH (Fuel Oil
Equivalent) 17 98 123 - - - -
- Dryer 0 4.5 4.5 - - - -
Sub-total 2,440 6,970 9,060 10,369 26,396 39,468
%NRE 3.9% 8.1% 8.1% 8.6% 14.9% 17.0%
%NRE' 4.0% 8.4% 8.9%

' DEDE’s projections of TFEC which are 61,780, 83,206 and 101,905 ktoe for 2005, 2011 and 2016 respectively.

2 Greater potential is believed to exist, but more detailed assessment is required, e.g. run-of-river cascade dams, new definition of “small hydro” to include larger

dams with minimal adverse socio-environmental impact

’ Greater potential is believed to exist, but more detailed assessment is required. : PCF= Plant capacity factor, CE = Conversion efficiency
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Solar 112 ktoe

Wind 50 ktoe  (2%)
(1%)

Small hydro 227

ktoe (3%) Solar 83 MW

Wind 447 MW (1%)

MSW 231 ktoe (8%)
(3%)
Small hydro
Biogas 260 ktoe 688 (12%)
(4%)
Biofuels
1,498 ktoe (21%) MSW 323 MW
Short rotation (6%) Biomass
forest 273 ktoe .
(4%) Biogas 372 residues 3,229
MW (7%) MW (57%)
Short rotation
forest 519 MW
(9%)
Biomass
residues 4,318
ktoe (62%)
3Uf E-1 dadruvesdnenmndrnunyuieundazilssnnlull 2554 51U E-2 finenmweandsaunyuidoulumssaa ilihluil 2554 (dawdndaas)
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13197 E-2 Thailand Energy Saving Potentials in 2007, 2011 and 2016

2007 2011 2016
Final Energy E“e.rgy Saving Final Energy Ene_rgy Saving Final Energy Ene_rgy Saving
Sector Consumption Saving (%) Consumption Saving (%) Consumption Saving (%)
Potential Potential Potential
Residential
Electricity, GWh 30,108 500 1.66 37,911 2,244 5.92 49,401 6,547 13.25
Electricity, ktoe 2,589 43 3,260 193 4,248 563
Heat, ktoe 7,643 102 1.33 9,442 634 6.71 12,331 1,646 13.35
Total, ktoe 10,232 145 1.41 12,702 827 6.51 16,579 2,209 13.32
Commercial
Electricity, GWh 46,912 1,127.9 2.40 58,856 6,310 10.70 76,761 16,231 21.10
Electricity, ktoe 4,034 97 2.40 5,061 542 10.70 6,601 1,396 21.10
Heat, ktoe 455 5 1.10 517 15 2.90 680 35 5.15
Total, ktoe 4,489 102 2.27 5,578 557 9.99 7,281 1,431 19.65
Industry
Electricity, GWh 62,971 567 0.90 79,731 3,590 4.50 103,764 8,842 8.52
Electricity, ktoe 5,415 49 6,856 308 8,923 761
Heat, ktoe 19,197 192 1.00 23,890 1,197 5.00 31,194 3,119 10.00
Total, ktoe 24,612 241 0.98 30,746 1,505 4.89 40,117 3,880 9.67
Transportation
Total, ktoe 25,954 922 3.55 32,117 3,858 12.01 41,919 6,798 16.22
Sub-totall, ktoe 65,287 1,410 2,15 81,143 6,747 8.31 105,896 14,318 13.62
Electricity, ktoe 12,308 189 1.53 15,177 1,043 6.87 19,772 2,720 13.75
Heat, ktoe 53,251 1,221 2.29 65,970 5,704 8.64 86,129 11,598 13.47
Total2, ktoe 68,742 1,410 2.05 85,767 6,747 7.87 112,212 14,318 12.76

1. Total of the 4 sectors, excluding agriculture
2. National total, including agriculture
Base year of calculation: 2005

CHP (Cogeneration) for building and industry treated separately in Table 4.32b
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Thailand Energy Saving Potentials in 2011

Residential,
827 ktoe (12%)

Commercial,
557 ktoe (8%)

Transportation,

3,858 ktoe Industry,
(58%) 1,505 ktoe
(22%)
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3.4 YamwanszNUMeuon (Externality cost) ¥osmsuan lnhainwemadsloada
M3UsziiuyanIHaNIZNUNGUDN NIDAUNUNNAIANLAL TIIAADUVDINITHAR
dy a a Ao < A 9 1 Y ~ Y a A 1 9
i nngemasleagaiitaglszasamoaziouarldaroNunage (uenmiloninar l4ae
a a 9 [ E a d a
nuamsu) vesmswan i deiluilse Tomidomsdszdunallss TemhFeasrsauzvod
mswaa il Tagldwasnunyufeow 2 wanmsdszidu Suuimanan 1dun Uszidiuyaa
4 1] 1 4 {
NMATHINAATVOINANTZNY TasAsIn NS loua (Transfer) 1nUszinaduniinszuIums
A A A A £ dy kY a 09; as 1 a J
Usziiunundone delulasimstl laass)sziiiume 2 35 uazwu msdsziluyai Tasasa
031’ o ! ' A 9 Ao d 1 A Aq Yaa 1 '
Wy datinu lumiveuge iesnnuiadeyaiisuilu drulunsainldisns Touar wun
1 ToUYAR191N External cost per ton of emission (CO,, SO 1Az NO_ taz PM ) #1 1491n
= Y1 o a 1 a ..
NUMIANYIU0Y  ExternE 499y 151 Taglsamrduilseaninisddosuaiy (Emission
1 a 4 l a o (2] a g g a 1
factors) Y04 154 Il Inen19an lud  srwduind vagmasssunaidudomas agldan
4 2 Y
HANTZNUNWUBNALA1T 1 119%) 3yan1 External cost per ton of emission Y99 ExternE 11114611
a @ 8 <3 (A
81989111 A.7. 2000 1az15VAY Power Purchasing Parity Index (PPPI) #9vzifiulddngi
a 9a d a o 9 Y a A
pansznumeuenvesmsnan i Iaeldan Tud awnuind uagmasssuna Aedlszum
o {1 o J I v A a
0.48, 0.33 118z 0.18 VIN/KWh mud 1Ay Tasnmaina1iuanudeniesunaanuanyn1g
o w ' { I J
o 1MAl TN 42% , 30% 1Az 33% audiay dauiaoiuninnudenisvoanis
{ a X A § Y J 4
nlasunasanimgiienia Fadai 19 g1s deauasveu laven laa 1 2000)

2 [ J 1< = J 1 dy . . . 2 A Y
o9 AaIna1niuifiean11e¥ (indicative)  Feo1vtasunilasldaunaninves

~Aq 9

dy a = a o 4 a
wamamazmﬂiuiaﬂmiwaw”lﬂﬁmazmimmmaww ¥

External cost (Baht/kWh)
asnany | Anlwe* ARk | AwsINTI@ EREITG
(uaLNZ) (BLCP)** (w9dezne)
Cco, 0.28 0.23 0.12 *dafuszningd 2544-2549
SO, 0.06 0.05 0 ~duafy 1aow nw.-Ho. 2550
NOXx 0.12 0.05 0.06%** *reiafnszninalsafid NOx
PM,, 0.02 NA 0 control Aiuaidl
N 0.48 0.33 0.18
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3.5 mynlsauieunalszlaviiensisas lussuuasyghonnmn
msaanuemsiaues lsnasnunyuidoumnaunulag deulinansznuluszuy
IATHFNINNAIN DUNADIN Inter-sectorial interaction FIdIWanonIsiasuLasves GDP
a a (% 1 o 1 < : a
Ysmnagnivesmsldndenu yaamsiud vazyasimsdenu fudu Feennsodsedu
Y
1878149 “Energy input-output model” luTIasamsil ldhmsulSeuieunansenudenan
1 1 a Yy & 4 a o 2] J
senimsdudsums lund legod NGV tag PV aunihvineduvessguta (und lsgod 3
auans/ U NGV 500,000 fiu uaz PV 60 MW, n1eluil 2554) Tagld “Energy Input-Output
Model” nnmsdszlumansznulusie s Pusn @) 2549 - 2554) voamsdudiy ¥
a a o [ [ 4 [ o Y]
Uszneudle Ruganyu 2.50 1/ans dmsuund lsgoay 10,000 L1/AU §IM5U NGV taz
o % c?/’ 1 %] 4 1 o' 1 o
8 UIM/KWh d15U PV 1u wums luna Tggeaide lawSoulunddunua yaainsiiud
[ <3 LY 1 1 o 4 { 1 a
oo asaziru ldnnanyiiaisg Adwmuedu luvaegi NGV ide lawSoulundlisuganyu
v Y =1 1 9 [~ a 1 9 A 1 a9 =1 =i d‘
1NNy tazlinaaen s lugiiiaduaoudiannlurayana ualidedon/soun

A Y =

9 Y
dfgae Aunugs Taomwiz Tnsead wilugiu uazdesordemsiindt dau Pv tiuliderde

[

nFeuvatediu TaemmzAuugs yammsiudigaazdoinmstuganyuannnsgge a9
= dy o c?/l dyd A o ] Y ) 2] J
ﬂTﬂGIf‘LlTJQ%Waﬂiziﬂ%uiﬁifluﬁTiN TNUL‘]JU‘VIHTE‘NL?I@’N m'imwmiummmmtmﬁi%aaa
3 3| 9 ﬂ i = 9 J 1 1o = £

LlLlL‘]JLlﬂTiﬁ]N\ﬂHiuﬂ"lﬂLﬂ’Hﬁil uﬁ’mclmy cmmmwuamﬁ]z“lm@ UATUIUAUISUUIN 9N

Wulsz TenTgaluFadean

GrivsdnadslaniiBoansisme

NI Gasohol NGV PV
1. Direct PE* substituted per unit investment (toe/M B) 43.5 39.8 13.7
2. Direct PE* substituted per unit subsidy (toe/1,0008) 200.5 536.6 20.4
3. Energy delivered per unit import value (toe/MB) 233.3 48.7 6.5
4. Total employment value per unit subsidy (B/B) 0.8 5.0 0.4
5. Direct CO, reduction per unit energy substituted 29 6.3 7.6

(ktonCO,/ktoe)

Total CO, reduction per unit PE substituted* 1.8 -6.3 -3.2

(ktonCO./ktoe)

PE = Primary Energy

4. wamsdszdumalulagl

msdsziumalulagdsenoudlrenmsdssiuaoiummmsnauitazms Imalulas

o w

z 1 a a 4 :/l Y
m“luuamwﬂizmﬁ ﬂ1§ﬂi$£ﬂﬂl%\i£ﬁiyiﬁ1ﬁﬂi uammmmmﬂiﬂaﬁ FIUMINTIAATINY

[

anudidnveunaluladluuTunvesdszimalne wanisdsziiwmaluladearvind

Y
ANuAINNALY
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4.1 MAlUlagMUMINAAITINAITINN (Biofuels)

= a A A A ~ 9t Y A o ' A a
ma luTagdumsnandromasdInniauals U s lsusenaaseon 13ea1sa

1 1 s = a = S a . £~
daulvgiuma TuTagmsndaenuoanas luToAauuuauan (Conventional) Faiin1u

9 A = 9 A Y a a [’ [ [ aA 1 a
Wi@iJ“ViifJLﬂ’f]‘UWi@ll‘ﬂ%31“1)’&‘]5\‘11/‘”&!“118@%1&!6’) aanaadlumse draumalulagnadsaadasy

Ttnswanmedse Teniluszozon laun maluladduvagladaeniuea malulad

a = a [
M3HAA Co-products 1NNAEes U IuNszUIUMIHAR Tu ToRwa 1T udu

aluladinanaszIanin

ad v a8 Y
L‘Vlﬂt%raﬂ'ﬂ‘ﬂii’)N [ tNaUNIaN

ad v o
I ﬂrﬂtﬂ gnaag n’lin’liwm%’ﬂ%a%’mm

NTHAALAN WA

Pretreatment/Fermentation

1. Ethanol batch fermentation

2. Ethanol fermentation using cascade
fermenter

3. Continuous fermentation with yeast
recycling

4. Simultaneous saccharification and co-
fermentation

5. Cellulose hydrolysis by enzyme

Separation

Direct-Steam distillation system
Multi-pressure distillation system

6

7

8. Molecular sieve dehydration system
9. Membrane pervaporation system

1

0. Azeotropic distillation system

nmsuaalulafoa
1. Basic conventional process
2. Continuous deglycerolization (CD) process

3. Two stage process

NIUAALANINDA
1. Cellulose pretreatment by acid hydrolysis
2. Cellulose pretreatment by steam
explosion
Cellulose hydrolysis by acid

Co-fermentation of xylose and glucose

msudalulafna
1. Production of co-products from glycerine
2. Enzyme lipes transesterification

3. Super critical methanol

1 a a 4 J Y a 4 a 4 1w
’(?f’JuNaﬂWiﬂiZLﬂJuL%\‘llﬁiHﬁﬁ1ﬁﬁﬁ WUN munumiNam%mwaﬁ:}mwﬁuagﬂu

o  a ' L oA ~ A ' Y o q ¥ A aa
71A1IAYAUDY NN FanF1uuUnslasuuiladlurianing s ldsandemaidininen

a 1 a [ 1 Y 1] (% (%
Tsanumaauaazyiaulsiulugnnasumernuaaanalunisg

BRHALTDING

2293101 (UIN/AN3)

1. EMUBANHNAAINNIULFY
LEMUDANHANNNIIN UL AS

LOMBIRNINAANNININAE

0N

lulafaanuanansinaniauay

14 - 23
16 - 24
21-29
17 - 28
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4.2 malulagmsnan Inia1ndna Masin 1w nazves

maluTadarulnaiimslFluFamaivdogudr ualunrensal

9 = [

Y
paumswau e

A
muzauiunsldaulunSunvesdsamalne maluladndidn luszezornldun

o [ 3 a o =) <
Gasification §1M5UNFINIAUAZVIZ LAZNITHAANIFTININIIN Energy crop Lﬂu@sfu

y A
malulagnwien / maunien

malulagnasalinmsiannlueinn

a Vv =
miwaﬂmmiamms"lﬂﬁmmmma

1. Conventional combustion system

2. Conventional combustion system + High-
efficiency steam turbine
Fluidized-bed combustion system

4. Fluidized-bed combustion system + High-
efficiency steam turbine
Suspension firing

6. Suspension firing + High-efficiency steam
turbine

7. Co-firing of coal with biomass

mswaaldihonvey
1. Refused-derived-fuel (RDF)

2. Anaerobic digestion

3. Landfill-gas-to-energy

MAFINN

1. Upflow anaerobic sludge blanket (UASB)
Anaerobic fixed film (AFF)
Anaerobic baffle reactor

Anaerobic cover lagoon

A

Completely stirred tank reactor

a Y =
miwammmsammz"lwﬁmmmma

1.  Gasification —gas engine
2. Qasification — gas turbine

3. Integrated gasification combined cycle

mswanlvithainves

1. Incineration

2. Gasification

3. Pyrolysis

4. Plasma arc

5. Bioreactor-gas-to-energy
MmN

1. Conversion of agricultural waste to biogas

2. Conversion of energy crop to biogas

9 9
%

WilnamsdsziiuFusssgenaas lugddunumsnaa llihaeniie uaaslumsen g-3

4.3 malwlagmswaalvldhoinndsnunyuiaudug

Aa @ 4 J @ g} < Y
waTuTagmseaa ldihanwdsnunyudeuduq ldun wauhwuabn wasnuay

a Jd S 1 (=1 9 a Aa Jd 9 1 9 = [ A Y
wazuasoad Taoma lulagaulvalinms 14 luramnaiyoud) udorndesimaiauune 14
Y B a ~ & A v P
mangaunums v luvsunvealszmalneluuiensdl saunuieasdunuvesginsal
1 Q' a [} 4 a 4 Jd Aa
Tagmmzed1989MsasAsUDNAIIUamNoRgIiaNudun NSz aunseinge ms
Y Y Y [
WA TUUWE 11U 520N N8 utaz 21l Run of 1Y Cascade 19814 Axial #1350

I
“Bulb” turbine uJua?f U
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walulagnnday /inaunsanlyd lulszine

= ‘s' v = %
wmalulagnaasinisnammw lnaniaa

a < 5 [
mwamvlﬂﬁ'lmnwmmwwmmn

<1 MW, and >1 MW,
<1 MW, and >1 MW,
<1 MW, and >1 MW,
<1 MW, and >1 MW,

cross-flow, Run-of-river
Pelton, Run-of-river
Cross-flow, Reservoir

Francis, Reservoir

mikaalnihannassinamiaian
<1 MW, and >1 MW, Francis, Run-of river
<1 MW, and >1 MW, Axial (“bulb”), run-of river

<1 MW, and >1 MW, Pelton, Reservoir

NRITBAN*
1. nIruaNunuuansia 3 lu
U0 < 30 kW,
30 - 300 kW,
300 — 700 kW,

700 — 1,000 kW,

1. Amorphous — Silicon
2. Crystalline - Silicon

NRIITWAN
1. Wind farm
2. NIRUAULNLAIIWIALAN (30KW)

PV
1. Copper Indium diselenide (CIS), Copper
Indium Gallium diselenide (CIGS)

2. dye-senitized (organic) / polymer

* A v @ = A o 1 Aa a J 9 1 9 d”
!V]ﬂiﬂiﬁﬂﬂﬂﬁﬂﬁﬂﬂlﬂWﬂg@ﬂﬁ 3.0 MW_ UTHULTINIUTELAT LWII?‘I'EQﬁ'iNW’L!i”ILHJE]Qﬂigmﬁvl‘ﬂﬂﬂﬁl

9
1 lindovazanasiaiuvnaluajiin 1.0 MW,

namslsziiuFussugmans lugdvesdunumsnan ihaevitouaaslumsen B-3

M3 E-3 - msdsziivdunumswaa ihonma TuTadwasoumyudeunaazlszion

9

1dmadail MUY : VIN/KWh
- Y A Sanmssusemeld
malulad Aunu raouly
VSPP + Adder*
1. Biomass 1.40-2.20 " Back — pressure turbine (1-10 MW )
" Fuaen 50-120 AWM/ MW,
2.20-3.60 ®  Condensing turbine (1-20 MW ) 3.50
" FUaIY 50 AN/ MW,
®  Plant capacity factor = 70%
" 53u0a 600-1,000 PIN/AY
" 175%, aoniily 6%
2. Biogas = 19 10,000 8113, M@o U 3.50
" pig farm 0.80 " e lulagluilsema
1.65 " alulagaeiseme
" Wastewater 0.45 " malulagludseme
(Casava starch) 2.20 " e lulagaetseime
3. MSW 425 . ﬁuum}mwwaz 1,000 AUAD U
" aendloiug 6% 5.70
= 91glnsans 151
" Juaenu 5,005 AL
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malulad Aunu raouly
VSPP + Adder*
4. Wind 8.90 " AwuANIUIA 250 kKW,
" AunuszuY 20 Anm

" qonde 7%
®  Plant capacity factor 15%
= 91glnsans 201

Y uaNvIIa 1.5 MW, >70

UNUIZUY 70 ATUDM
dy a 9
= aenluRug 7%
®  Plant capacity factor 15%
=
" 91gln3an1s 201

5.95 "N
v
il

5. Small hydro 2.20 = Foiuiue 250 kW, 4.00 (< 50 kW)
®  Plant capacity factor 44% 3.60 (> 50 kW)
" Quasu 14 dnm
" aeniduiug 7%

" 919ln3an1s 201

6. PV 12.20 " Quaanu 203 1M/ kW,
" szeznalngams 251
" aeniduiug 5% 11.20

" danimandaa i 1200 kKWW jyr
L plant capacity factor ~ 14%

* 51509001018 VSPP = :1a1 lWihwnetan ~ 3.20 vmawh (nsai lumu < 6 MW)

44 ANUANNUVBINAINUHY MY
9 a Y = 1 o A U Y v 9 A ~
@u‘mmﬁwa@wawmwgunﬂuﬂizmmmm ﬂ\‘]‘V]ﬂﬁYJhl’JsluW’J"llfJ 4.2-4.4 1uaney
v 9 a [ a . @ A £ dy Y ' =}
NUAUNUMINAANAIUFUULDNA (Conventional) taraInagiin E-4 Fe¥lmmuinlunsal
P v ' v P
MINAATRINAITINTNIY temueairannInmniimae lilianudunudrsaniuiuanlu

[

' ' v
aa1aland1nd 70 3oy ansy Hazf13I1AIRINA1IAINIT 50 1S eansy nag Lilkoinas
Fanmlaniianudunulumseaa g n)

~ a @ < 1 Q0 =
Gluﬂﬁﬂ!ﬂWiWﬁ@]WﬁﬂﬁWuﬂ'J’liJ%j@u (E“]J 9.) LN UN ﬂw%amwwmmﬁjnnuum uag
Y 9y o a Jd A Y £y S o a o ' =
f‘ﬂi'ﬂ‘UL!ﬁﬁﬂ?ﬂWﬁﬂQTUlLﬁ\i@?ﬂﬁﬂﬂgﬂﬂQTMﬂunuﬂ"IﬁTﬂTU"muﬂUﬂ']ﬂ’J"lﬂﬁg‘Jﬂﬂ! 60 I3ty
@ 1 a Z’ o a J 091} I [
anIg ﬁTLlﬂ1§Wa@uW%}@u%TﬂWﬁQQWHLLﬁQ’OTﬂ@]ﬂuu ﬁunumqaa&gum
~ a < 1A = @ 2} <} =
1uﬂﬁﬂ!ﬂ1§wa¢]ll1/\h7h (ETJ 7.) ILHUNUNILYINIW WAIUIVUIALAN HASTINIAUN
dz:; T w Y o a 1Y a d' A v 1 [ Y Y
ﬂ'ﬁﬂ!Vlﬁ"liﬂﬁﬂLLGU\‘IGIIullﬂﬂUﬂTiNﬁ@]ﬂWﬂWﬁQQTHEﬂLL‘UUﬂﬂ@] mwaam"lmmmsmmwu'lﬂ
~ a 4 Aa J os/' dy ~ [V oa/’ I 9 ~
IﬂﬂlﬂWT%ﬂimﬂlﬂﬁﬂTﬁNﬁﬂulﬂﬁ?ﬂ?ﬂl“ﬁﬁﬁllﬁﬁ@?ﬂﬂﬂ MU NTUUDNNANTUHANUY L‘]Juﬂu‘l{!u‘ﬂ
o <3 o a . "o 1
ﬂ?ﬂ?ﬂ!ﬁ]"lﬂﬂ"lii%ﬂﬁ"lﬂﬁ?ﬁﬂﬁT (3 mm/’;mﬁ) itag Plant capacity factor Lﬁﬂ\i 15% INIUU LA
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Production Cost (Baht'kWh)

an
18
26
24
12
n
18
16
14
12
10

Production cost (Baht/litre)

[= R S

Energy Production Cost (Baht'GJ)

150
140
130
120
11.0
100
a.0
a.0
7.0
6.0
5.0
4.0
3.0
20
1.0
ik}

Production Costs of Ethanol and Biodiesel in Thailand’

Market Crude Price vs. Gasoline and Diesel
Production Costs in Thailand

10 20 30 40 a0 60 7o an ETOH ETOH ETOH molasses Biodiesel
Average Market Oil Prices (USD/bbl) casssava root  casssava chip
{2002-2006)

9 a dy a A
(M) AUNUMITHAALLDINAIFININ
Energy Production Costs of Biogas and Solar Thermal Technologies in Thailand’

Energy costs (Baht/GJ) of gasoline, diesel and fuel oil in Thailand

Energy costs (Baht/GJ) of Biogas and Solar Thermal in Thailand

30 40 50 B0
Average Market Crude Oil Price (US$/bbl)

Biogas Soalr Dryer Solar Water Heater

(1) AUNUMIHAANAIIUAINS DU

Electricity Production Costs of Renewable Energy Technologies in Thailand'

Electricity Production Costs of Conventional Technologies (Baht/kWh) Electricity Production Costs of RE (Baht'/kWh)

| @ convertional Plants

0.0

10.0 200 300 40.0 50.0 60.0 70.0 Biogas Small hydro Biomass MswW Wind

Average Crude Oil Price (§/bbl) during 1993.2006 Renewable Energy Technology

(m) aunumswana Tl
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4.5 malwlagmsyszrdanasny

Y
Y o

= o o I o = 9 a a Jd
malulagmatsendandsnudusiuvuniins ldlugamasdegudmalu
Uszmanazanatlszma uadosimsduasuliumslFluusunvedIng maluladniarsan
dy 9 (% [ =1 [ d' o (%
Tulassmstidsgneuaie 3 avivan audadlumsn Tasmalulagaivinsvuaanding

Y A o ¢ a =~ v & a AN
1aun maluladmsdanmsglasamaaunie vazmalulagns lfFomamaunu Nuna

@ L) [

4 [ a o [ [
Twsod luTefa HazMasIuId anviomsuazinuineide 1dun malulagiaadmsy

q

A

Y
NI9U01IATT UazavIgaa1rns sy laun maluladszuuniie lorh uazszuudunaoudle

J
PRIk

AaA v - [
walwladNinsas / tHaunsas

walulagnaasnanawi lnauian

NIIUREY

1. Travel demand management (TDM)

2. Alternative fuel engine technology: 91E10,
dedicated engine for NGV, DDF

N1IUNES

1. Alternative fuel engine technology: Flexible
fuel vehicle (FFV)

2. LNG for NGV, Gas-to-liquid (GTL)

3. Hybrid vehicles, plug-in hybrid vehicles

21A1IUAINUNN A

21A1TWASINUNN A

1. Opaque materials for commercial / 1. Daylighting
residential buildings 2. Glazing for residential buildings
2. Glazing for commercial buildings 3. Radiant cooling
Lighting design 4. Desiccant dehumidification
Building energy system management and | 5. Absorption chiller
control 6. Heat pump applications
5. CHP Application
aAdEINnNIIN aAd1InNIIN
1. Boiler and steam systems 1. Glass recycling
2. Motor systems 2. High efficiency cement-kiln technology
3. Efficient compressors, pumps and fan 3. High efficiency ceramic brick kilns
4. Chillers 4. High efficiency / low NOx burners
5. CHP applications 5. Membrane technology
6. Waste heat recovery 6. High capacity aluminium melt furnace
7. Efficient process heating / cooling 7. Energy efficient textile finishing
8.

Materials recycling / processing

[

5. nasmMaTsulgneidngy

wasMsnaniduasumsiauazms ldmdsnunyuieu tazmsmulszansnmms

Y o ' I 9y Y dy
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(5) MUMIAUATUNMIITIUASWAILN

(6) MUMIAUATUMINAUISIFINU

\ 2 Q' a A Y v
5.1 mmmﬁmmﬁumsmuﬂﬁzﬁ‘nﬁmwmﬂmwmam

A Aa Aa Y @ Y o '
maulszaninmmsldndanuiidnemngalumsaamslondanunazmsilase

v =

Yy 9 A o o A Y g X~ A o
C02 ﬂ’J8@1u1@uﬂ@nuazmmumﬂmamm “]NiJiJW]ﬁﬂﬁﬂﬁWﬂin fl

(1)

2

3)

(4)

()

mamuaudutulumsiauaztsnulduasgiu tazaandszaniam
o k2 A v & o Aq v ] 1 o

Waanuvedglnsal/iniedly uaziaiesdnsnlsluiivedeids a1alg

s o & 9 o s Aa & a "o
QATIMNITUIAZEUEUA G391 udeI0droInNTNNANUTUDAIZIATAADIA?
NensaduiumMsdIu DSM uuuysanmstazlsea i uriieausuau

[ 4

WnneITee Juaue IHimssadedinaIumMsIanM I AN UUHIKA (National
DSM Office) lufnuvessy Tashiaulszanalszdnannmaiglugduessuy

v £

4 1 a < A a 1 g’ ] 4
%']ﬂﬂ’f)xinulwd@ﬁﬂlﬂﬁuﬂTiﬂHiﬂ‘HWﬁﬂﬂWU Gmmmwumumnmumuuaz'lvﬁhgwda

Y 9

4
141lunanssy DSM Taemmie Hefidealiszuvyseiivnadugniodiadudu

]
o o [

NsMnuAeIAnTNAIAUQUAN1TIAn15gUasAn151AUNIG (Travel  Demand
Management, TDM) 13 115 195211 Telecommuting 1841 Tugdvesnmgnssuns
seRumARcmsolssauaufunisnusuniineIdes uaznsuen
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maTuTagszuy o (Steam systems)
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1. Policy

1.1

Energy planning and Energy policy

1.2 Energy economics

1.3 Energy and environment policy

1.4 Energy law and policy

1.5 Climate policy

1.6 Sustainable transport policy

1.7 International energy management and policy
1.8 Nuclear policy

1.9 Power generation planning and policy

2. Renewable Energy

2.1

2.2

23

Bioenergy science / engineering

®  Plant breading

® Sustainable crop production (agricultural  systems
technology)

Biomass  transportation and logistics  (agricultural
engineering)

Bioprocessing

- Thermal processing

- Chemical processing

- Biochemical processing

®  Agronomy

®  Forestry and bioenergy

®  Biomass resource management

Sustainable power generation

®  Advanced heat and power technologies
®  Wind engineering
|

Power system management (with distributed generation)

Renewable energy project development and finance

3.Energy efficiency

3.1

32

33

Low energy architecture and passive solar technologies in

buildings

Building technology

®  Optimal design and management of buildings

®  Sustainable energy utilization in buildings

®  Advanced cooling systems

Industry

®  Industrial energy management

®  Combined heat and power

®  Thermal process design / integration / optimization
|

Industrial process control and automation
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3.4 Transportation

®  Transportation efficiency management

®  Alternative fuel engine technologies

®  Hybrid vehicle technology

4. Advanced energy 4.1 Carbon storage and sequestration

technology 4.2 Nuclear technology

4.3 Clean Technologies for Power Generation
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