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Abstract

According to the Thailand renewable energy policy, an Alternative Energy Development Plan (AEDP)
for 10 years was launched to increase the renewable energy utilization. Biomass energy is one of the potential
energy of Thailand. In order to manage biomass raw material continuously and sustainably, one possible
strategy is to promote fast growing tree plantation for sustainable biomass raw material supply without impact
of food supply.

This study determined the study area as soil degradation area in severe and critical level of
agricultural land reform area without irrigation system, exclude the area which is located in the six economic
crops (Rice, Corn, Sugarcane, Cassava, Para-rubber tree and Oil palm) land suitable map to avoid land
competition. Furthermore, the land suitability was evaluated by geographic information technique with
weighted sum method.

It was found that the potential areas for fast growing tree plantation is Thailand is 4,406,414.27 Rai
(705,026.3 ha). Most of the areas locate in the northern of Thailand at 39.63 percent of the total potential areas.
The land suitability of total potential area was classified into 4 categories, good, fair, low and not suitable, at
22.05%, 77.51%, 0.26% and 0.18%, respectively. The fast growing tree land suitability maps were used to
evaluate suitable position of power plant location. Four locations in 30 kilometer buffer radius was selected to
locate the sites of biomass power plant. The first location is in Sakaeo province area which its capacity for
electricity generation is 192.5 MW, the second location is in Phetchabun province area which its capacity for
electricity generation is 99.7 MW, the third location is in Loei, Nongbualampu and Udonthani province which
its capacity for electricity generation is 188.9 MW, the fourth location is in Nongkhai province area which its
capacity for electricity generation is 185.3 MW. For the total potential area, the electricity generation capacity
is 2,283.8 MW.

From the mathematic model under the hypothesis of production condition, cost and benefit analysis,
Eucalyptus genus is the most suitable for recommending to farmers. However to mitigate impacts which may
occur from monoculture for examples pests and diseases, other genus such as Casuarina, Leucaena and Acacia
were recommended to mix in the plantation. Moreover, agroforestry system was also the good practice to

reduce those impacts, and instantly implement to farmers in the potential areas.
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Ms19h 4.8 dunumsilgnuazmssamsgamaldmnedudomaslumswaanszuda Tvlih

Funumsnan Y1 Wiz Wi Wie  Wis e TAr  TiAs i
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AeAY (300 VINABAN) sﬁuagj YUIUIUNAKAR (A)

v ] 4
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0 1 a & 4
A= mmu”ls‘nﬂgﬂ@zmwauuwummmmmzamm
0 1 = & 4
A, = mmu“ls‘nﬂgﬂ@zmwauuwummmmmzﬁmﬂmﬂaN

1 Y H
A, = s lsidgnezmdeuuiuianuminz auios

) ' A < &’ ~
M, = 5]1u3u1§mﬂgﬂlﬁllﬂsll1')1Juwu1/]ﬂ3111lﬁu']$ﬁuu']ﬂ
) ' A < dy ~
M, = i]1u3u1§mﬂgﬂlﬁllﬂsll']')l]Juwucﬂﬂj'nJl‘VijJWgﬁﬂJﬂ”IUﬂa1\1

o 1A < A A4 D)
M, = ﬁ]1u3u1§mﬂgﬂlﬁllﬂsll']')l]_luwucﬂﬂj'llllﬁll']gﬁllu@ﬂ

o A J i’
LIZﬂTHUHlliVITJQﬂﬂiz UINHUUNUNANULUR WIS TUNN

&
N
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o |d' a o d‘

L,= i]TlJ’JulliVlﬂQﬂﬂigﬂu AHUUNHNANNMEanlunai
a =
0 N

o o X

L, = fwaulsidgnnszdudniuuiuianumanz dunios

2 Y L L . g o Y ¥
FITMWITDTAITWANUNIT optimization Taoll objective function Lﬂum"limﬂmiﬂgﬂvlu mala

Y o v ¥ A A . Yo o Yo 1 4
FOINNAMUNUN (constraint) Taadansagiadre lagaas 113

Max  profit=revenue- expense
=[36,000E, + 24,000E, +15,000E, +36,000C, +24,000C,+15,000C, +33,750A,
+27,000A, +22,500A, +18,000M,+10,125M, +6,750M, +22,500*L
+15,750*L,+11,250L,]

- [21,100E, +16,300E, +12,700E, + 25,600C, +20,800C,+17,200C, + 27,300A,
+23,700A, +21,300A, +16,300M,+12,100M, +10,300M, +18,700L,
+15,100L, +12,700L,]

subjectto
E +C +A +M, +L,<17,464.42
E,+C,+A,+M, +L,<327,353.60
E,+C,+A,+M,+L,<90.99
E+C+A +M +L +E,+C,+A,+M,+L,+E,+C,+ A, + M, +L,<344,909.01
0<E <17,464.42,0<E, <327,320.63E, =0,
0<C, <£17,464.22,0<C, <327,306.230< C, <90.93,
0<A, <£17,464.42,0< A, <327,306.23,0< A, <65.02,
0<M, <17,464.42,0< M, £327,349.16,0< M, <90.93,
0<L,6<17,464.42,0<L,<327,349.16,0<L,<90.93
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NHANIAMUIUTUNINNAAFAATAING1 WU HINHDIIUWAN 1T NMTHAANEI13R )
Vo o vg v & A ' A~ a oA A (o A A2 o A
oz Ay ld Fnunnaua wud arsilgniisiisaanaimes e garalad Tasnunnavualusal 30
a o J g’/ dy d‘d‘d o J dy d‘d‘d
Alamas 149 344,909.01 1510 Tuiuinlanumimezauun arsdgniman 17.464.42 15 Tununag
° 1 j’ o H ]

anunzavihunais asilgn 91uan 327,320.63 15 Fazmaeiuniei hilgniwes lsiasvaes 14
mlsgega

A ° A A Y ' o Y o

wenswSununilgnueslduaazanaluanumnzaunaazszauuds mimsidszanuns

o w a

Q = A Y I A g dy Y 35 A a Y dy A 1 A o
WSuaFiiane 18 laatludranihuiie ivavuannaa ldaeoiun 1 15 emuiumdinswa
Tihaeldauuagiuniswaaldiiindseansainnisnaalnil (efficiency) in1nuSooay 18
Y32aNT M 159974 (plant factor) 1M1 VUT08aL 80 S1UIUT TaNTININUABLNIAY 7,000 H2 114 1T
o [ Y] g’/ 3 { a g’/ v J g [
291 Suaell aniuluiuddnudisduazamnsonaa luihldnmun 192.5 wnzdad venviniidive 1@
a a &' {3 { o < 4 [
auuansaiveanisaa Iihandie liuazlaen liinthuewmdennmsnaa i Tas uiedudn Tsaau
A ~ a o A a g 9 a dy 9}3’; a 1
wonszay (nTdlgmalda) Taommzvseaniluiosay 27 veswandaiie liivua (iay, 2550) wun

[ U a EY Y 1w v J o {
Tunsaigananausonasn i 1810y 52.0 wnziad asuansieaz@ealuasan 4.14

M99 4.14 Mdamawaa I luuSa Buffer 11 1

ssdummminzay | Tudimmminzay | maraald | maraasnsel | mmdanuiilddedl | Power Gen. |Power Gen.
Y99 Buffer (’li’) Capacity | Capacity
"ﬁ 1 (100%) 27 %)
(ﬁ‘lfﬁmﬁﬂgﬂ) WA | wudinens | dl3Al A/l MJA MW MW
Waviun gn
MANZ AN 17,464.42 | 17,464.42 6 104,786.52 2,022,379,836 11.6 3.1
(gmarlaa)
wnzauliunals 327,353.60 | 327,320.63 5 1,636,603.15 31,586,440,795 180.9 48.8
(gadda)
Mmingauiion 90.99 - 3 - - - 0.0
Tsimnz e - - 1 - - - 0.0
33U 344,909.01 | 344,785.05 1,741,389.67 33,608,820,631 192.5 52.0

' ] '
dmsudumianasas1se lWihdunalusad 30 Alawas aw buffer A1MUADN 3 9 WnaUo
s1eazidealunini 424 - 4.26 #l8un USnwsmIamysysel USnwsoAeTInIAe §AT Il

NUDIIAY UAZUTNIUIINIANUBIAY ANAIAL
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. C . .
M 4.24 faalsellihunaluiadi 30 Alawasvesga buffer 12 uazuruiaNUmINZAUE T

gn i Tai5n
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mni 4.25 AaelsellihTwnaluiad 30 Alawasvesga buffer 113 uazuruRaNUmINZAUE T

gn lifTai5n
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dy YN o Y o o ) dy A Y a
uennninamzdIde lahimssnnasiuiuinaslgn lduaazestianuanumnzauves
dy A o w a 9 9 a a = @ J o oA A 9 dy A g’/
W vazmasmswan Wi meldauuagiunmsnaa@oinu uanasnuiGou luduanimwiuimidy
1 { A a c’:’/ ¥ { o <3
WU19@ buffer 712, 3 uaz 4 awnsowan lWihonanaaves inmualuiiundnenimmslan1dlaG
[ 9 1 o v d o w A o =Y a 9),
YoAaZYA IAMINU 99.7, 118.9 uaz 185.3 wnziaa amudauuaziledmuintSinumanan lwihan
[ 9 1 v
wuiaesosay 27 voliua iiindald luiundnenimauszAuaNuINZ @NU9a buffer 712, 3
1 a [ v J o @ W
waz 4 wunansanaanszua Wi 1dmidY 26.93, 51.01 1az 50.04 1wAIAE AudIRUALAA
~ r
s19az0ealun15190 4.15 - 4.17

o

v o w a 1 j 1 ?{, J a
Tugruvesmdamsnan luiihnn liflad g luiiuiidnenmisdszma wud aunsonan

D-

o

a gz ' v v J = a
aszua lWihanmanaaves ldMaruaminy 2,283.8 wngdad uaziilodnalsuansnaa liionen

' 1 v Y
midesosay 27 vaalsuna linwaa 18 luiundnonnnanuaausorannszua i 1dmidu 616.63 1

[

14
NIINA

[

a <
WAN9518a21009 1UA15199 4.18

. o w a Y a 4
M7 4.15 mdamanan Wi luusna buffer 11 2

sedumvinzay | imanumanzan  |[pananldlmanansansiet] smdsauiildaet |Power Gen.| Power
U949 Buffer f‘lil) Capacity Gen.
?ll 2 (100%) | Capacity
(ﬁmﬁmsﬂgn) (27 %)
R | Wuiiinas | §usA) A/l MiAl MW MW
Haviam gn
I AUNN 8,239.07 8,206.55 6 49,239.30 950,318,490 5.4 1.47
(gamaraa)
S FVREASE NI} 32.52 6 195.12 4,078,008 0.0 0.01
(auilszanns)
wivzauliuna 170,559.02| 170,559.02 5 852,795.10 16,458,945.430 94.3 25.45
(gadda)
Manzauties | 20,511.72 - 3 0 0 0 0
Tsimnz e 537.60 - 1 0 0 0 0
EREY 199,847.40| 178,798.09 902,229.52 17,413,314.928 99.7 26.93

vewig - duudagiumswnan lihindsea@nsamnmssaa luih (efficiency) iinudesas 18 Yszansnm

15997 (plant factor) 119U $o8az 80 91UINF TuamMsrThnuaeilmiy 7,000 ¥1134 H3e

291 Yuaoll



M3197 4.16 Mdamanan I luusna buffer 1 3

111

”
A A

syduamumnzay | Wuinnanzan  |[pananlsmanansinseil] amsanuitldaet |Power Gen.| Power
U949 Buffer ("li') Capacity Gen.
ﬁ 3 (100%) | Capacity
(ﬁmﬁmsﬂgn) Q27 %)
Wi | Wadines | fu3Al /il MJAl MW MW
Waria gn
IURNIEAUNIN 38,995.55 | 38,895.94 6 233,375.64 4,504,149,852.00 25.8 6.97
(gaddda)
N FVREAE BRI} 99.61 6 597.66 12,491,094.00 0.1 0.02
(auilszanns)
Wz anthunag 295,041.14 | 295,041.14 5 1.475,205.70 28,471,470,010.00 163.1 44.03
(gamarlaa)
Minzauiies 2,136.28 - 3 0 0 0 0
Tsimnz e 667.01 - 1 0 0 0 0
ERsY 336,839.97| 334,036.69 1,709,179.00 32,988,110,956 188.9 51.01

v : aunagiumsnan liihndseansnmmswan 1 (efficiency) minudosaz 18 szd@niam

15997 (plant factor) 119U F08az 80 91UINF TuamMITnuaelmAy 7,000 ¥21349 W30

291 Yuaoll
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M31an 4.17 fdamsean i uS e buffer 7 4
sedumvinzay | manumnzan  |pananldlmanansnset] smdsauiildaet |Power Gen.| Power
U949 Buffer fjli') Capacity Gen.
‘ﬁ4 (100%) | Capacity
(ﬁ‘ﬂ‘ﬁﬂ]iﬂgﬂ) (27 %)
WuR | Wuidinas | §usa) A/l Ml MW MW
Waviam gn
MANZ AN 1,177.54 | 202.27 6 1,213.96 23,422,866.00 0.1 0.04
(gamaraa)
UL AUNN 975.27 6 5,851.62 122,298,858.00 0.7 0.19
(auiszanns)
winzauliuna 333,784.94| 333,784.94 5 1,668,924.70 32,210,246,710 184.5 49.81
(gadrda)
Mz auTion 429.04 - 3 0 0 0 0
Tsimnz e 229.75 - 1 0 0 0 0
590 335,621.28 334,962.48 1,675,989.94 | 32,355,968,434 185.3 50.04

W : aunagiumsnaa liihndseansammswan 1idh (efficiency) minudosaz 18 Uszd@nsam
139974 (plant factor) WA Fo8ag 80 31N ININMTINUABTIIMIND 7,000 F2 1149 50

291 Tuaoll
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UgnlfTaGvesszma

sydummmnzay | duiinmemnzay | pandald|pandnsiune mwdsnuiildaet [Power Gen.| Power
vosrtailszma ls) 1 Capacity | Gen.
(ﬁmﬁmiﬂgn) (100%) | Capacity
Q27 %)
Hufanna| tuinas | /Al A/ MJA MW MW
gn
Mangaun | 807,223.30 | 807,223.30 6 4,843,339.8 |  93,476,458,140 535.4 144.55
(gmarda)
manganthuna1s [3,163,465.58(3,163,465.58| 5 15,817,327.9 | 305,274,428470 | 1,7484 | 472.07
(gAdrda)
mingautles | 395,292.35 - 3 0 0 0 0
limangau 40,433.04 - 1 0 0 0 0
59U 4,406,414.27(3,970,688.88 20,660,667.7 | 398,750,886,610 | 2,283.8 | 616.63

vewg - auudgiumawnan ihindsea@nsamnmssaa luih (efficiency) iinudesas 18 Yszansnm
159974 (plant factor) WAV F08ag 80 31UIUFI INIMTHINUADTIMIND 7,000 F2 1149 50
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