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Current Status and Future Perspective of Sustainable Biomass Power Generation
derived from Rice Field in Thailand
Taro Sonobe,*, Takahiro Sato?", Yoshihiro Okumura®, Isao Hirota®, Saeko Tsuda®,

Kazunari Koishi®, Yoshiharu Omura®

Abstract

A possibility of sustainable biomass power generation from rice fields in Thailand
has been investigated from view points of potential power generation, their chemical
properties, current status of power generation using rice production residue and the
field survey at the rice husk power plant and rice mill of Chainat in Thailand. It is
found that rice husk has been mostly used in this region for power generation mostly
because of its easiness of collection and transportation as compared with rice straw.
With comparison of chemical properties of rice husk and rice straw, it is also
suggested that rice husk can be converted to heat relatively easier compared with rice
straw. In order to supply the electricity from biomass power plant steadily in Thailand,
it can be suggested to increase the fuel variation by utilization of other biomass
resources such as rice straw.
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I L 72—, =RV —{HEERIL 18 f5ICE L. (23 =,2007), L Ledin, i
FROBANAD SR T ZEDDITERNT AU IR, ROV —0D 450 1 % HE
LAH 1 AHZY OFEF=RLX—{HEE) 8 (loe) THLH—FH, HAFEDAD L AHZY
DT/ —{HE I, FH Ltoe DL FIZBE 20 (37230 ,2007) 72 &, =R/LF—iH
FEIIEFM TR EEENBED HND,

—RANT, TR EE R RRICHA L THERT 5, T OT R A L &A%
JBDOELWEAIZBW TS, 2030 21T 5 =3 /LF—{HE D 2002 DK 2 fFir < 121
KTDZENTREN TSN (RA, 2004) . £D—T57 T, ALAEROIHEE L 5 ik
FEOYEHAHERIER LD L 72> TWD Z ERHLMNE R D SoH 57 8 ALAEIFF]
AR DRE 2 RBERTEE L L TV D, TRAF—FEREOSDHID L I P L~ Bk
THHRD—>2E LT, KT F— "I~ AZH/LF—, KB RNLF—FEDHT
X BRI R, B TR —HITO R X —HIOBADR DT Hivd, R8I
B 2B EFAM SR = RTIFEDESD LB L THDR, IR BH=RLF—0E
AZBNTH T T~ Z2RERBEL LT % (Wiley, 1979 ; Mariita, 2002 ; Gundimeda,
2004 ;: Berndes etal., 1996.), L - T. ik AlHe/ R BT RV X — AT A AR 5701213,
BRI O 72 &9, Mgkt &, Ukl Wolc S SERMEZREGHICE
BLI- LT, VAT AEFRFTINERD D,

HrET T HETIE, = F—EBREOHEK L& OEE LT T, =X —HEG
KO EEBIETEEPEEREL TWD, ZnHoEEoRTHEHCY (4T, AEIC
{AAET DA I~ A %At =3V X —(REIR & U CRIRT 2303, BRI CHEE < C
W5, RETEETOILTOD AL A~ AREBEIZBWTHWLRLTWAEmE LTiE, |
UERE, AKX, TP TTITYIREBRHIT LN, TOFTHRREREEZFIHL
Tosg A~ 25EE, FEPHERTHHEEO 2 ALEETHS Z L. ZHEOINEIZ X 0 F
VRN EEIZ L BAEM 28 U CEEMICRIATE 2RMUCH 5 2 & REAFE L ORT
THFHOBENEC RN &, R EOHEBICL VAN THL LD EEDbILS,

Z ZCARHE T, ORMEHNR NS <~ ZART v VOREE, @Y « SEOLARK -
WA FRME T, @F A EWNIZH T DRHEERE AN A A~ A= 10X —FIH OB,
@Chainat WLOBIRFEEFT 2R L L7274 —/L Rl LV 9 4 ODHANS, ZAI2BT
DRBIEHSRODAA < 2GR (B, #) O R X —FIHICOWTHERETT ), AV —F
VIR R=THE END, X AT DRERRONA o~ AR FARILOBRIL, o
AT PTICBT D3, A~ A X —FI ORI E > CTEEREHEZ 52560 THD
EEZD,

2. ¥Et - BEEROTE

2-1. FB{EHRNA A~ AREART V¥ VOHEE

Energy for Environment Foundation (EFE;2008)/3/ABH L T %, 2006 4F 34 FERRT — ¥
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ZHAEELE UCHWE, FTERRE %2 8 L W30, TNENOAER (Ryaw Rusd) & LA
ToXIZLVHEE L,

a  BHbREATHAREN R

B/EPERIT. B/ (SGR : Straw to Grain Ratio) W T T DO L 9IRS 5,
Rsraw = Price X SGR 1)

5 1t > DI FEARE/REE )BT LHV (Lower Heatingvalue) (22 0 EH N5, LHV X%
IV —HRISOIRBE A O K I7RFEIT N B D =T —ZBRNZ, RBEIC & 0 FZBRIERS
ARER T R VF—RETH S (EFE2008), TH/NF—THTOREII D =x L ¥ —iHE
EAERED60%ETH L, BEAGERENE Ega) 1T TOFERICL VRO BND,

Esraw =04 X LHV X Py, x SGR )

SGR % 0.75 (Gadde et al., 2007) . % LHV % 13517 (kJ-kg™) . BB /7 &(Z#A% LT 3.8 (MWh:
t') (EFE,2008) &4 4UE. Egqaw (MWh) I3,

Esraw = 1.14 X Price ®3)

WA PE L, BRI EE(HGR : Husk to Grain Ratio) % AWV CLL FD X S 1R &Eh 5,
Reraw = Price X HGR )

RO E IR REOERIZEL D &, HGR=02 TH Y, ik 12 (1) 2251 (MWh) OFE
JTEDFEAREL 2D, TR F— T TORERRIZB T 5= (VX —HE L EFERD
60% &5 & WD DIEARERE IR Eng) 1 FEATORERIZL VRO NS,

Esraw = 0.067 X Pyice (5)

X @), 6 »b, MEREICEIEERT Uy L (E) I3,

Ep = 1.207 X Price (6)

A (6) ZHWT, XA OEBICEBT AMIERIEIC L 2HERT v VEIMSERT v
YLEREH L, #EER S 2T L (ArcGIS9.1, ESRI) 12 X » THIX{L A T~ 7=,

2-2. TREHRASA A~ A (Wi, 88) O IEEERVETA ST

FBVEHR D/ SA v ZGJR (B, 88 OALFHER AR~ 5720, Jt#oHr (CHN-0)
L OVIS 2454 (JIS M8812: Approximate Analyses) #1T-7z, JTTEDHIL. A A~ 2%
RS D ARy OFAR TR CTh Y EASrCTH 5 C, H, N &, 582RBE# L C CO, H,0,
Ny ICEHAL, ZhHEERETHIEIZLED C H N BEZEETDHHETHD, O 1
C+H+N+0=100 & L7=IrDZG B3RO D, £z, NS TESHIL, BEERFFZL SIS T
¥ONTRIRE Y v 7T AE AW EEAET S 2 L2k, BKE, s, ERR
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R BEEWES 2 T51ETH D, MRERFBIL, A A~ ZGIRORRBE S R FEC ).
R EEZ THIT 5 ETHER AT A= —ThH o572, LRL2 5O0HE, BEEF. R4
7 —FEDOHRFHI AT S LTS,

o, BEME T T A EEONTEEE (ICP-MS) Z MW T, #ligkds LOEEIZEA ST
DT NAY TN PHRSREEARE Lic, A A~ ZGRBOTHY - 7Y I
BIBIX, A A~ ADREE - Bt L UTHERT 02—, ZORKDBBRBEF O EE b
b4, KoT TABY - TADY) HRGRES A A~ A2 RELE L TR 572012
FEETA_REEERNRTA—F—LINTND,

2-3. FRlEH kA A~ AR EOIUIR

INA T AFEEFTOET )VAr—A L L, 2008 43 H 18 HIZ, # A [ Chainat k> 6 MW
it T (BIO-MASS Power CO., LTD) Z &b L. #E AR, MIEEH1ER K Ok
FEOMER AR E T2, Fio, MR FAEERA R E 2, FRE b Li2¥ A [H
WIZBT D31 A~ ZAFEOBURIZE I ROEHR T T,

3. MRRUEE

2-1. FEH AL F~ AFEERT v VOHEE

X 112 2006 31T A IRHI= A A pEEE b S ICHEE LT () 4. (b) 8% (5~10 A).
(©) 7 (11~4 H) (2B DRBIERFR AL A~ ARERT v VOREE A R LTz, &
TAHERRERT v Va2l e, - BILX A IZBWCEVEZ R L, B « s A
TIHELS 2o TND Z 30D, ENBIKTORERT 2 v /L EIT 35790GWh  (Flik
1986GWh, #i33803GWh) TH V| HEIC L HHERT 2 ¥ LN EIRD 95%% L%, 2006
FIZBIT D H A ENERTOESIEE 1L 123900GWh 72D T (Nation master, 2009.) . fifErEik
IZE DA A ARENE 72 Or A e Efi SNz EAET UL, ENEHELEOK
289%FENeH T ENTED, Tz, XA 2T THDE, M - BOEFEITHBICESDT D
RS20, A TIERZE, L bERWART VY L aRm L TNHDICR L, ik
H A TIEREEFR DR T v v v W,

FEBART VX VEIZ 2 AAPERBICHBIT 5O T, K 1R L2225 2 A [ENICE
B 3 AAEFEDOZERNAC BT D, T v A7 7 VIR ST 5P & 4TIk, KEAKRE
TEICB T DAKEIRIERNER S TH Y . i< HBHEE « BRI Db T4 2 OEMBM T
TEHURTH D, Z2O—FH T, FALZ A 1XFEKE 750 (mm) FREEDRzEEHASN R 2 R
M Cdh 0, P OKFERERITEE LV, F7o, ZRLSN O TIIHE ORI Ly iz
B, KEREDN B £ 0 FE Lie o 7l (b4 A O—#&BR<S) THDH, K LITRSI%
BT T VOZERISAE, 2O LD e Z A ENOHIE « ARIGEZKBLIZbDTH D
LAV



(a) M

1 FEEHSRANA A= AREBRT ¥ v VDL (2006 FEHEEE, BZ : MWh)

3-2. TR A A~ A (B, 58) O STERFEFIA ST

RVITHAFEDOEE, WROITTHRINT. IS THEDHr, LHV 253, (L#MAk (C, H, N, O)
VREE, PR &R R T R EFEIL RV, L L, IS TESHTRERP AT L 912, B
BERFORFEIIME TR D, BB, ML, 8L LT, IR &L AL, £7EFRK
Foy LFRS VDI, Fio, BATEESHTZ D OBEIT, W E LY b 1.18Kjkg 721720

(1), 2FEV, ALHEETHIE, BEVIROTNE DT XL —E2G6N5,

F1 B WBROTEST. IS TEST. B&E
(Sonobe et al., 2007 35 12 U Worasuwannarak et al., 2007 X v 5| H)

TEHRINTHRER: [wt % daf] IS TEEHTHRER [wt % db.] LHV[MJ/kg]
G C H N O(diff) #H%sr  EERFES K5 [1]
f- 44.2 62 08 48.8 71.6 14.5 13.9 12.33
Tz 474 6.7 08 45.1 68.9 11.1 20.0 13.52

2 B, WROEFETNAVHY, TAA Y HEEELBIEE(Mg/g-sample)
(Sonobe et al., 2007 XL v 5|H)

Samples Na(mg/g-sample) Mg (mg/g-sample) K (mg/g-sample) Ca(mg/g-sample)
B 1.01 1.84 16.79 4.84
ik 0.21 0.58 5.37 1.67




Z ORBEREDEWT, BEEWFICEENLT B Y - TAB Y AR (Na,Mg, K, Ca
) BEHBEOBEVCHD Z EBER STV % (Sonobe et al., 2007.; Worasuwannarak et al.,
2007), ZAVDHDEOE, BRBERE I IEV RIS (i) & L Co& 249 % (Sonobe et
al., 2007.; Worasuwannarak et al., 2007) WA A~ ZAOEETNVHY - TOAA ) TSESEOE
R, K2R T L OIS, BT, BEICHARTA 00 1RE LD ERIZR B0 &
Oy FRISHEE 7e (Worasuwannarak etal, 2007), DF YV, MW/ A A~ AD /L AESA LR
720 BRBERERR 1T NA A~ AREHTIR U TRk 2 B3 H 5, S HIZ, KITREEE XD
B2, WA A~ RCEENDTAAY « TAH ) FHEBRIIHRA T — KR EEL
NA T HFREGEHLHEENRNSH Z EEEHETE 0 (A5, 2004), ZUHDOMyE%<

BOEIL, N A AREEA~OMMITER L, RiOBREPFREE 2D,

3-3. FRfEHRAA A~ ZAFEBEO TR

3-3-1. Ko DS v X BB

2 A BIFFIZ X % SPP (Small Power Producers) 712 7" I 34 = 0L B —OFERark kBl
ORI ZEET D & OBLENG, 9 7 KW LLFZ 72®/J\%ﬁ$%f£$¥%7bx%éﬁb Tha#
A EEBENT (EGAT) (272 ET 5 2 & A58 DBURICIN - T 1992 4EICHIE SR TH
%o

Prove International (2005) 234> 7 A VEMA L CWDEEE S EIZSPP 7' 7T AZEIL T
BT DL XAENTIEISPP 7’027/ T 22T U E LIEREBFEEORMA~OEENZ D 10
FETRE AR, ENEINHED 41%5 REFEE S D O L0 b T, SPP
7'u 7T LTI, EGAT ICX W EDONHIEIZD - &) | EGAT F7-I3FEITICRE LT
THFE¥EE, b LUIEOmM AR LTRET DI EMNARETH D, EGAT & SPP HH,FD
a@*ﬁﬁﬁf"ﬁ 5 NG 25 FOMTHE S, BEEW L ERREERO 2 TN H 5, AiEO%HA

TENFEPERKT DA EZNGRE LT, —EDE% EGAT NHET L TH . %HIE
&mrﬂizw%%:xbwiﬁ%ﬁfék (M OEK AR CITOHETH 5, K
2 12 2000 F~5 2006 21T 5. B — 7 FEEER L UOWIEE RO H B OHER 27797, 2000
LI, B—7 BER - REERE L L EEINT 2 S Th D03, 2004 FLARITR
EROFHHEBHP D72 I DME AN/ >TND Z ERDM D,
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2 FAERNIIRIT ENHEEOHD

F72, SPP 7 /T ALY H/NE W IMW Rl O B ATRE = L —F I 2
#2570 7T 5 THD VSPP (Very Small Power Producers) 7’11 77 AHEASHTWND,
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BRI, (KT - 8BS « R =KIRE, QA A~ARE, Q)kS - a—V=x (BE
BHE) ¥ AT LDWFRDN otof%é@ui ¥ /)% EGAT WHET 5, FffF 112 2005 4F 4
HEERTO X A [EHWN SPP D—E %787, 2005 4 4 HRELTHEEIT O SPP D H 6, A 4~
AHROIET T > MI 9B | fﬂ%é%&%rﬁ% F 953.6MW, At &l 428.4MW
Lo TS, FEEMEE U TR Z AW TW A TR ITEE T 18 5 M3, T D 9 HiE%
ZIERERE UCTHW D REEINE 10 14 (%%%&WE% 94.6MW, Rtz i 72.7|v|w) . *
ik DT EER DRI HIE AT > T D fitiakdd 8 1 (FEER(HA & 236.6MW, Rkiis
feas & 165.9IMW, BIRLISMT K2 FE RS ET) FET D, £/, VSPPD 9O 5 327 DR
& #13 5,324kW DA A~ AFEHRHEEE FF> T D,

2 A EIZIT DI BT O 2 X 312, WIS FEEITOZEMI A& K 4 1R LTz, #
A ENZB T DR AL 2000 4> 5 2006 4RI TEE 10 5L < BN L T 228, Z b
ALY A ORFES, TR OHE X A O— I LoV LTV, K1 L s e, &
S a7 JEIDOFRERT > v /L DOEOHERE FNom L TR . N a s b
HIR CIIERT Y LR EWNIZH DD BT BRI E STV RN D L2305,
F7-. K1 TRDONTRERT v LOZEEZERIIRBI OO E L 5 2 T
W, N I TF AT T YT AZINE L TEY . oo TUIRBIERE AN THOIL TN
7=HbDD (R, 2006) | ﬁﬁm%ﬁ%iﬁﬂ%ﬁ%<%@%ﬂéﬁﬁfﬁé LEEEEZD
& HEFEEITOBRALIL, TS ORIEPEIT N 2., & DZEMAA D EE 2 %
FTWBEEBEZLNDMN, 2D EIE. SPPREATI TR 0)%%573% EGAT LV & [z
T 5 LIGHEFICHET HZ L TREMFEFLZN>TND I EZRELTND, ZILHDHED
B, ABROTMEIRIE A 4~ AFEOHEAFIE R OB 2 7-85G . EGAT (L2 B EHE
DI LRDLBHENP AR THL EBZBND,
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B4 BB EFT DN
(ZIVONEIL, ROPIZEDR L D5, | BRI OMEL S W REE R L, &
v I THENTEIL, FEERMA RS LORGEEREE (MW) 2737, K4 lTRShTn
PRWHIBI IR BT IIAFE L2 )

3-3-2. Bio-mass Power ##

A [RIFHRE U 7= W56 BB & A [E] Chainat I 0> 6MW 5% % & AT SPP (BIO-MASS Power CO.,
LTD) THY, SPP 7r /T hL L TRHKERE MW D55 5MW % Z A 7123 FE EGAT 12
FeE LT e, [AFEERNL, SPP 7'm 77 ARIEH D 1993 FITERNL STz, X5 (AT
BT, BERA 7 —I3hEROFEMRBRATEERGE (CFB) MW Tkh ., ARA 7
—EIT 80% ThH D, £, ARO LIV | M 1200kg T1MWh OENZHEL TED |
— H ) LT 7200kg DR % 4% LTz,

Z I T, WIEIERANRENEIANE & X, Y e K& SO A FaIC TR L, FERD
JEDN BB 2228 ARE AT &, KT Dm S ETHEL, WL <EXEIHREICRD,
ZOM L B X[E DRI FOEATENE &V, 2O TEREIAREE S EARR AR AESE LR
AT —HREERA T—E W), ERRIFOWRENT LY, PURIIBRRR RS - HA L, &6
IZJBIICHE 2 s, 22K O BATRIES & RWVIFRRIIC L 0 2B RBET 5, =
DT, HERDIRIESTIE TITR XN Do T IREIRENC O IRBERTRE L 72 5 (BFAT 5| 2004.)
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77 v F OB B

X5 HESH A + Chainat ) Biomass Power tt
(2008 4= 3 J 18 H %

X| 6 Biomass Power #2380 AN % X7 34L& A « Khon Kaen &
1T TV D RIS T8 2 B/INRBERE KT
(2008 4= 3 A 18 Hilk¥ CRAEB KPR 7 2 7 HFZET 60— ARl
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%1;@ {77 b OIENRIT 2%FRE L AEH 2 2 LN T&E 5, £/, W77 b

. BB A 7 a VT, BB L OWE KIS E A i E L, BREBE R A HiE L C
mtoé6;\ﬁﬁbkﬁ@ii%ﬁf®i%&gki0\f%/%\%ﬂ%;%ﬁmbf
Wz,

77> FCTERELE UTREA LTV 2 8k1%, Chainat 12D 15 OFREK TN SHEA L TV
T3 BEAMIRS 1 IZEZEE) 47~ L. 2008 4F: 3 ABIETIE, 1000 N—Yf LD Z & Tholz,

FEEATRARE I Jud, SRR G R ORIZ O Ak (3 50 /S—>/t TH Y | 15 4T 20
T ER LD ETh D, # A OHFEMIFREIL, 2000 F£4 100 & L7846, 1993
HEC 74.814, 2005 4FT 12622 THY | 1.69 fHIZ Lo EA- L TWRWEEEET 5 & (IRRI,
2009) . X 3ITR L2 L H1T, BEFEBEOILRITEN TSN KE HER U722 & 25, Bk
DRFEIZORN T2 b D EHEER S NS,

X 6 |Z Biomass Power fEAIE A (AL TN D 15 DIEK TIH0 5 HO 1 SOfk1%, X7
(I TR A DD RERFT OB &R Uiz, XA 2 LTI TN 2 T n iid
é&mbnfméﬂ(mmmeMQmm ZDO%LIIK T IR LI & 5 2/ ik 6, DT
b5, FEHEARKE S LIEGRITIEIZ ORKTIHIZT 7 AT 50 ER3H 503, R
72 DD S 572 BRI, wﬁ®$ﬁ 7= Ok K O = R L — D3RR
M2z enPRsng, K1 TROLNTELIIT, A7 hOfLiET 5 Chainat D%
BART X VTR E NS DD, RS ie(MW)&ﬁw_uﬁémfmtoLﬂ
L7eid 6, EOICKAORESIL L T 256, EIORERF L OISR R/LF—OHKIZ &
0., ZOZFVX—MRFND & EHIc, THRE LR THAI,

3-3-3.  HUFEE HDFESH A[GEIED LE#E

B 1 CrIpmsds K OEE MRS U CRIT 2 L 0E L REART VX VA HEE L7203,
FREBNCATART v T, 88 95%, N 5% E 7> TnD, LinL7edsh, FHEERITIE
B2 JFAELE LIz S A R X —THHIITE & A LR BV, 2T, Wi DOFAEHF]
MELToENE, =X VX—FIZET 274 7 A I AT EARA Y FOFEMREBE LT
Bt 2720, K6 1Tk O RN F—FIFDIoD 7 n—X% R Lz, KFOFERT
RULIEZTA U REHEOZFAX—FRICEHL TEEINDIRE T —Th b, WROHEA.
FEOERMTH O T r R AD—8E LT, KHEPOLIUE, HROT 0t 205K T8
TR EE SN D T2, FET T2 MZBOTHZROFIHIL, Fk T Ok
BETIULR, —FH T, BOLGEIL, ZOZ L P, FEOIFEDBEIZK I ME S LD 729
KESDWE, Ny X i, B0 7 at 228N L CTEETINERD D, -,
BAIT R DREITE CHEERE T AMLENRDH Y | X5, PRI AT, BB E MR
728, BEA ~ T v 7 —HBH2 0 ORI EIMELS . BB TEREIZ ) ) D =RV F—0
ZNEEZHD,
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BROIRIILF—FAZ7O—

EEIN it

________________________

EZEDOIRIILX—FAZO—

B7 EBLOEROZRINF—FHAETOT7Tr—K

BURCIE, #EOZ X E LCORAIT D2, ZOREMIKETEEX T 50,
FaOfakte U TR SN TS, BEORPE & ORIE IR H HEA ECT 2R R H 0 |
IALENEEREAOIIEIZ b EERL CZ ERTREND, —J7, BEIOREMFHEL LT, 3.2
TRz B0 | BTG LR TRA T—Z2FREIELT AN - TR THeRZ%
SEBATWNDZ DD, FURIZHAST, A T—FHMOE S LI, AL 57 v
U TNHh ) PHRERORENPVEL 72D, UIEXD | AWFREIIT V0 ) @RS A EDE
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M#E1 ZAERNO SPP %£&5—% (2005 4 4 A BiE)

Company Type of Fuel Used |Capacity Sale to Contract Signing Date In - Service Date
Business MW) EGAT Type of Contract
MW) Length of Contract
1. Thai Power Supply Co.,Ltd (1) Paddy husk
Rice mill Firm 25 yrs. In Operation
Phanom Sarakham, Chachoengsao and wood 47.400 41.000
and Saw mill 16 Apr 1999 (21 Apr 1999)
(Agroline Co.,Ltd.) chips
2. Thai Power Supply Co.,Ltd. (2) Paddy husk
Rice mill Firm 21 yrs. In Operation
Bangpakong, Chachoengsao and wood 10.400 8.000
and Saw mill 16 Apr 1999 (7 May 1999)
(Suan Kitti Reforestation Co.,Ltd.) chips
Non - Firm
3. Kaset Thai Sugar Co.,Ltd. Sugar In Operation
Bagasse 52.500 8.000 Continually Y/Y
Takhli, Nakhon Sawan factory (25 Jan 1994)
16 Aug 1993
Non-Firm 5 yrs.
4. Ratchaburi Sugar Co.,Ltd. Ban Sugar In Operation
Bagasse 17.500 6.800 Continually Y/Y
Pong, Ratchaburi factory (25 Jan 1994)
14 Oct 1993
Non - Firm
5. Korat Industry Co.,Ltd. (1) Sugar In Operation
Bagasse 15.000 8.000 Continually Y/Y
Phimai, Nakhon Ratchasima factory (10 Jan 1995)
8 Nov 1994
Non - Firm
6. Thai lIdentity Sugar Factory Co., Sugar In Operation
Bagasse 16.500 3.000 Continually Y/Y
Ltd. Muang, Uttaradit factory (20 Jan 1995)

17 Feb 1994



Company

7. Ruampol Enterprise Co.,Ltd.

Muang, Nakhon Sawan

8. Ban Pong Sugar Co.,Ltd. Ban

Pong, Ratchaburi

9. Mitr Phu Wiang Co.,Ltd. Nong

Reua, Khon Kaen

10. N.Y. Sugar Co.,Ltd. Korn buri,
Nokorn Ratchasima (Nong Yai

Co.,Ltd. (2))

11. T.N. Sugar Co.,Ltd. Tha Luang,

Lop Buri

12. Ratchasima Sugar Factory
Co.,Ltd. (1) Kaeng Sanamnang,

Nakorn Ratchasima

Type of

Business

Sugar

factory

Sagar factory

Sugar

factory

Sugar

factory

Sugar

factory

Sugar

factory

Fuel Used

Bagasse

Bagasse

Bagasse

Bagasse

Bagasse

Bagasse

Sale to Contract Signing Date
Capacity
EGAT Type of Contract
(MW)
(MW) Length of Contract
Non - Firm
12.500 2.500 Continually Y/Y
30 May 1996
Non - Firm 5 yrs.
18.000 3.000 Continually Y/Y
7 Apr 1996
Non-Firm 5 yrs.
27.000 6.000 Continually Y/Y
22 May 1997
Non - Firm
26.000 6.000 Continually Y/Y
12 Dec 1997
Non-Firm 1 year
12.000 6.000 Continually Y/Y
7 Aug 1997
Non-Firm 1 year
15.000 8.000 Continually Y/Y

7 Aug 1997

In - Service Date

In Operation

(1 Jun 1996)

In Operation

(24 Mar 1997)

In Operation

(11 Jun 1997)

In Operation

(23 Dec 1997)

In Operation

(19 Jan 1998)

In Operation

(26 Jan 1998)



Company

13. Refine Chaimongkol Sugar
Co.,Ltd. U-Thong, Suphanburi

14. Eastern Sugar Co., Ltd.

Watthana Nakhon, Sa Kaeo

15. Kanchanaburi Sugar Industrial

Co., Ltd. Ban Rai, Uthai Thani

16. Saraburi Sugar Co., Ltd. Wang

Muang, Saraburi

17. PRG Granary Co., Ltd. Muang,

Pathum Thani

18. Buri Ram Sugar Co., Ltd. Khu

Muang, Buri Ram

Type of

Business

Sugar

factory

Sugar

Factory

Sugar

Factory

Sugar

Factory

Rice Mill

Sugar

Factory

Sale to Contract Signing Date
Capacity
Fuel Used EGAT Type of Contract
(MW)
(MW) Length of Contract

Non-Firm 1 year

Bagasse 18.000 7.000 Continually Y/Y
25 Mar 1999

Non-Firm 1 year

Bagasse 22.000 6.000 Continually Y/Y
22 Sep 2000

Non-Firm 1 year

Bagasse 20.000 4.000 Continually Y/Y
20 Mar 2001

Non-Firm 1 year

Bagasse 29.500 8.000 Continually Y/Y
20 Mar 2001

Non-Firm 1 year

Paddy Husk 9.000 5.000 Continually Y/Y
25 Apr 2001

Non-Firm 1 year

Bagasse 14.800 5.000 Continually Y/Y
19 Dec 2001

In - Service Date

In Operation

(8 Feb 2000)

In Operation

(20 Feb 2001)

In Operation

(3 Jan 2002)

In Operation

(4 Jan 2002)

In Operation

(13 Dec 2002)

In Operation

(11 Mar 2003)



Type of
Company
Business
19. Thai Rungruang Industry Co., Sugar
Ltd. Sri Thep, Petchaboon Factory

20. Bio-Mass Power Co.,Ltd. Wat
Power plant

Sing, Chainat

21. Roi Et Green Co., Ltd. Muang,

Rice Mill
Roi Et
22. Pisanulok Sugar Co., Ltd. Sugar
Bangkratum, Phitsanulok Factory
23. Mitr Kaset Industry Co., Ltd. Sugar
Tha Maka, Kanchanaburi Factory
24. Pranburi Sugar CO.,Ltd.
Power Plant

Pranburi, Prachuap Khiri Khan

25. Korat Industry Co.,Ltd. (2)
Power Plant
Phimai, Nakhon Ratchasima

Fuel Used

Bagasse

Paddy husk

Paddy Husk

Bagasse

Bagasse

Bagasse

Bagasse

Capacity
(MW)

29.500

6.000

9.900

18.500

20.500

10.000

15.000

Sale to

EGAT
MwW)

4.000

5.000

8.800

4.000

3.000

3.000

8.000

Contract Signing Date

Type of Contract In - Service Date

Length of Contract

Non-Firm 1 year

In Operation
Continually Y/Y

(21 Jan 2003)

3 Dec 2001

Firm 25 yrs. In Operation

22 Jun 1998 (9 Sep 2001)

Firm 21 yrs In Operation

22 Oct 2001 (29 May 2003)

Non-Firm 1 year
In Operation
Continually Y/Y
(25 Mar 2002)
14 Mar 2002

Non-Firm 1 year
In Operation
Continually Y/Y
(11 Feb 2003)
29 Aug 2002

Non-Firm 1 year
In Operation 2 Apr
Continually Y/Y
2003
25 Dec 2002

Non-Firm 1 year
In Operation 23 Apr
Continually Y/Y
2003
17 Jan 2003



Type of
Company Fuel Used
Business
26. Satuk Biomass Co.,Ltd. Satuk, Paddy Husk,
Power Plant
Buriram Bagasse
Waste Gas

Carbon black from Carbon
27. Thai Carbon Black (Public) Co.,

manujfacturi black
Ltd. Muang, Ang-Thong
ng production
process
Waste
28. Phuket Municipality Muang, disposal
Waste
Phuket using
incineration

29. Gulf Yala Green Co.,Ltd.

Power Plant = Wood Chips
Muang, Yala (Gulf Electric PLC.)
30. Ratchasima Sugar Factory
Co.,Ltd. (2) Kaeng Sanamnang, Power plant Bagasse

Nakorn Ratchasima

31. A.A. Pulp Mill 2 Co.,Ltd.
Power plant | Black Liquor
Srimahaphot, Prachinburi

Capacity
(MW)

9.800

19.000

2.500

23.000

34.000

32.900

Sale to
EGAT
MW)

6.000

12.000

1.000

20.200

30.000

25.000

Contract Signing Date
Type of Contract

Length of Contract

Non-Firm 1 year

Continually Y/Y
20 Feb 2003

In - Service Date

In Operation 22 Apr

2004

Non-Firm 1 year

Continually Y/Y

5 Apr 2001

Non-Firm 1 year
Continually Y/Y
12 Jul 2001

Firm 25 yrs.
19 May 2003
Non-Firm 1 year
Continually Y/Y
22 May 2003
Firm 25 yrs.
22 Sep 2003

In Operation 23 Jun

2003

1 Jun 2005

In Operation

(22 Aug 2003)

In Operation

(2 Dec 2003)



Type of
Company
Business
32. Advance Agro Public Co.,Ltd. Si
Power Plant

Maha Phot, Prachin Buri

33. New Krung Thai Sugar Factory
Power plant
Co., Ltd. Tha Maka, Kanchanaburi

34. New Kwang Sun Hree Sugar
Power plant
Co., Ltd. Panutnikom, Chonburi

35. Tha Maka Sugar Co., Ltd. Tha
Power plant
Maka, Kanchanaburi

36. Kumpawapee Sugar Co., Ltd.
Power plant
Kumpawapee, Udon Thani

37. Siam Model Parm Co., Ltd.

Power plant
Aolluk, Krabi

Sale to Contract Signing Date

Capacity
Fuel Used EGAT Type of Contract
(MW)
(MW) Length of Contract
Bark,
Firm 25 yrs.

wood chips, 87.200 50.000

In - Service Date

In Operation

22 Sep 2003 (5 Nov 2003)
Black Liquor
Non-Firm 1 year
In Operation 7 Apr
Bagasse 13.000 2.000 Continually Y/Y
2004
30 Sep 2003
Non-Firm 1 year
In Operation 9 Apr
Bagasse 5.000 2.000 Continually Y/Y
2004
30 Sep 2003
Non-Firm 1 year
In Operation 9 Apr
Bagasse 5.000 2.000 Continually Y/Y
2004
30 Sep 2003
Non-Firm 1 year
In Operation 2 Apr
Wood Chips 19.600 4.000 Continually Y/Y
2004
27 Sep 2003
Non-Firm 1 year
Wood Chips 4.800 4.000 Continually Y/Y

27 Sep 2003



Type of
Company
Business

38. Thai Power Supply Co., Ltd (3)
Power plant
Bang Samak, Chachoengsao

39. Mitr Phol Sugar Co.,Ltd. Dan
Power Plant
Chang, Suphan Buri

40. A.T. Bio Power Co., Ltd.
Power plant
Bangmunnak, Phichit

41. Phu Khieo Bio Energy Co., Ltd.
Phu Khieo, Chaiyaphum (United @ Power plant
Farmer & Industry Co.,Ltd. (2))

42. Thai Permpoon Industry Co.,
Power plant
Ltd. Tamong, Kanchanaburi

43. Singburi Sugar Co., Ltd.
Power plant
Bangrajang, Singburi

44. Bua Yai Bio Power Co., Ltd. Bua
Power plant
Yai, Nakhon Ratchasima

Fuel Used

Paddy Husk,

Eucalyptus

Bagasse,
Woody bark,
Paddy Husk

Paddy Husk

Bagasse,
Woody bark,
Paddy Husk

Bagasse

Bagasse

Paddy Husk

Capacity
(MW)

3.000

40.000

22.500

56.900

22.500

12.000

7.300

Sale to

EGAT

Mw)

2.200

25.000

20.000

29.000

4.000

4.000

4.400

Contract Signing Date
Type of Contract

Length of Contract

Firm 25 yrs.
26 Dec 2003

Firm 21 yrs.
19 Dec 2003

Firm 25 yrs.
29 Mar 2004

Firm 21 yrs.
13 May 2004

Non-Firm 1 year
Continually Y/Y
19 May 2004
Non-Firm 1 year
Continually Y/Y
19 May 2004

In - Service Date

In Operation 30 Mar
2004

In Operation 1 Aug
2004

In Operation

(2 March 2005)

In Operation

(18 Jul 2004)

Non-Firm 1 year

Continually Y/Y

28 May 2004



Company

45. Ream Udom Sugar Factory

Co., Ltd. Nong Han, Udontani

46. Sahareang Co., Ltd. Muang,

Mukdahan

47. Mitr Kalasin Sugar Co.,Ltd.

Khuchinarai, Kalasin

48. Khon Kaen Sugar Co., Ltd.

Numpoo, Khon Kaen

49. Thaisari Generating Co., Ltd.

Klong Kung, Kamphangpetch
50. Bua Sommhay Co., Ltd.

Muang, Roi Et

51. Uthong Bio-mass Co.,Ltd.

Uthong, Suphan Buri

Type of

Business

Power plant

Power plant

Power plant

Power plant

Power plant

Power plant

Power plant

Fuel Used

Bagasse

Bagasse

Bagasse

Bagasse,
Woody bark,
Paddy Husk

Paddy Husk

Paddy Husk

Paddy Husk

Capacity
(MW)

24.000

24.000

10.000

5.000

6.000

6.000

6.000

Sale to

EGAT
MwW)

2.000

7.000

8.000

3.000

3.500

3.000

5.400

Contract Signing Date
Type of Contract In - Service Date

Length of Contract

Non-Firm 1 year
In Operation
Continually Y/Y
(4 March 2005)
16 Jul 2004

Non-Firm 1 year
In Operation
Continually Y/Y
(16 Dec 2004)
23 Jul 2004

Firm 21 yrs.
6 Aug 2004

Non-Firm 1 year
In Operation
Continually Y/Y
(8 Dec 2004)
21 Sep 2004

Firm 21 yrs
28 Sep 2004

Non-Firm 1 year
Continually Y/Y
5 Oct 2004

Under Negotiation

Non-Firm 1 year

Continually Y/Y



Type of
Company
Business

52. Rayong Sugar Co., Ltd.
Power plant
Bo-Thong, Chonburi

53. Ratchburi Power Co.,Ltd. The Hydro
Pasak Chonrasit Dam in Lopburi | Power plant
54. Khon Kaen Sugar Power Co.,
Power plant
Ltd. Numpoo, Khon Kaen
Plastic
platelet
55. Thai Petrochemical Industry manufacturin
Public Co.,Ltd. Muang, Rayong g
factory using

cogeneration

56. Glow SPP Public Co.,Ltd. (1)
Muang, Rayong Map Ta Phut Cogeneration
Industrial Estate [The Power plant

Cogeneration Public Co.,Ltd. (1)]

Fuel Used

Bagasse

Hydro Power

Bagasse,

Biogas

Waste gas,
Fuel oil,

Coal

Natural gas

Capacity
(MW)

18.000

6.700

30.000

108.000

150.000

Sale to Contract Signing Date
EGAT Type of Contract In - Service Date
(MW) Length of Contract
Under Negotiation
6.000 Non-Firm 1 year
Continually Y/Y

Under Negotiation
6.700 Non-Firm 1 year
Continually Y/Y

Under Negotiation

20.000
Firm 21 years
Non-Firm 1 year
In Operation
45.000 Continually Y/Y
(28 May 1994)
28 Jul 1993
Firm 21 yrs. In Operation
90.000
7 Jan 1998 (1 Apr 1996)



Type of Capacity
Fuel Used
Business MW)

Company

57. Glow SPP Public Co.,Ltd. (2)

Muang, Rayong Map Ta Phut Cogeneration
Natural gas = 150.000
Industrial Estate [The Power plant

Cogeneration Public Co., Ltd. (2)]

Off-Gas from
58. National Petrochemical Public
Cogeneration Olefins Factory
Co.,Ltd. (NPC1) Muang, Rayong 133.700
Power plant | and Natural
Map Ta Phut Industrial Estate
Gas

59. Glow SPP 1 Co.,Ltd. (1)

Muang, Rayong, Eastern Industrial Cogeneration
Natural gas 67.680
Estate [Industrial Power Co., Ltd. Power plant

D]

60. Thai Oil Power Co., Ltd. Cogeneration
Natural gas = 117.200

Siracha, Chonburi Power plant

61. Gulf Cogeneration Co.,Ltd.
Cogeneration
Kaeng Khoi, Sara Buri (Gulf Natural gas = 111.000
Power plant

Electric Co.,Ltd.)

Sale to
EGAT
MW)

90.000

32.000

55.000

41.000

90.000

Contract Signing Date
Type of Contract

Length of Contract

Firm 21 yrs.
7 Jan 1998

Firm 21 yrs.
26 Jan 1998

Firm 23 yrs.
25 Dec 1997

Firm 25 yrs.
17 Dec 1997

Firm 21 yrs.
6 Jan 1998

In - Service Date

In Operation

(1 Oct 1996)

In Operation

(1 Apr 1997)

In Operation

(3 Feb 1998)

In Operation

(1 Apr 1998)

In Operation

(3 Sep 1998)



Type of
Company
Business

62. Amata - EGCO Power Co.,Ltd.
Cogeneration
Muang, Chon Buri, Bangpakong
Power plant
Industrial Estate

63. Glow SPP 1 Co.,Ltd. (2)
Muang, Rayong, Eastern Industrial Cogeneration
Estate [Industrial Power Co., Ltd. Power plant

&)

64. Bangkok Cogeneration
Co.,Ltd. Muang, Rayong, Map Ta Cogeneration
Phut Industrial Estate (Bangkok '@ Power plant

Industrial Gas Co.,Ltd.)

65. Glow SPP 2 Co.,Ltd. (1)
Muang, Rayong, Map Ta Phut Cogeneration
Industrial Estate [MTP Power plant

Cogeneration Co., Ltd. (1)

66. Sahacogen (ChonBuri)
Co.,Ltd. Si Racha, Chon Buri (Saha Cogeneration
Phatana Inter - Holding Plc. Saha  Power plant

Group Industrial Park

Fuel Used

Natural gas

Natural gas

Natural gas

Natural gas

Natural gas

Capacity
(MW)

150.000

66.345

107.000

70.000

120.000

Sale to
EGAT
MW)

90.000

55.000

90.000

60.000

90.000

Contract Signing Date
Type of Contract

Length of Contract

Firm 21 yrs.
23 Feb 1998

Firm 23 yrs.
25 Dec 1997

Firm 21 yrs.
19 Dec 1997

Firm 25 yrs.
23 Dec 1997

Firm 25 yrs.
19 Dec 1997

In - Service Date

In Operation

(17 Sep 1998)

In Operation

(18 Sep 1998)

In Operation

(4 Feb 1999)

In Operation

(29 Mar 1999)

In Operation

(19 Apr 1999)



Type of
Company
Business

67. Glow SPP 2 Co.,Ltd. (2)

Muang, Rayong, Map Ta Phut Cogeneration

Industrial Estate [MTP Power plant

Cogeneration Co., Ltd. (2)]

68. Rojana Power Co.,Ltd. Uthai, Cogeneration

Ayutthaya Rojana Industrial Park = Power plant

69. Samutprakarn Cogeneration
Cogeneration
Co.,Ltd. Muang, Samutprakan
Power plant
Bang Poo Industrial Estate

70. Thai National Power Co., Ltd. Cogeneration

Pluak Daeng, Rayong Power plant

71. Nong Khae Cogeneration Co.,
Cogeneration
Ltd. Nong Khae, Saraburi (Siam
Power plant
Steam and Power Co., Ltd.)

72. Laem Chabang Power Co., Ltd.
Cogeneration
Siracha, Chonburi (Sri U-thong
Power plant
Co., Ltd. (Laem Chabang)

Fuel Used

Natural gas

Natural gas

Natural gas

Natural gas

Natural gas

Natural gas

Capacity
(MW)

70.000

120.000

160.300

110.000

159.500

103.582

Sale to
EGAT
MW)

60.000

90.000

90.000

90.000

90.000

60.000

Contract Signing Date
Type of Contract

Length of Contract

Firm 25 yrs.
23 Dec 1997

Firm 25 yrs.
19 Dec 1997

Firm 21 yrs.
24 Dec 1997

Firm 25 yrs.
5 Jan 1998

Firm 21 yrs.
24 Dec 1997

Firm 21 yrs.
5 Jan 1998

In - Service Date

In Operation

(26 Apr 1999)

In Operation

(26 May 1999)

In Operation

(23 Aug 1999)

In Operation

(4 Oct 2000)

In Operation

(12 Oct 2000)

In Operation

(16 Jul 2001)



Type of
Company
Business

73. Amata Power Co., Ltd. Muang,
Cogeneration
Chonburi Bangpakong Industrial
Power plant
Estate

74. TLP Cogeneration Co., Ltd. Ban
Cogeneration
Khai, Rayong (Rayong Power Co.,
Power plant
Ltd.) Rayong Industrial Park

75. Siam Power Generation
Cogeneration
Co.,Ltd. Ban Khai, Rayong SSP
Power plant
Industrial Park

76. District Cooling System and

Power Plant Co., Ltd. Bangpee, @ Power plant

Samut Prakan

Fibre
77. Thai Acrylic Fibre Co., Ltd.
manufacturin
Kaeng Khoi, Saraburi
g factory

78. Panjapol Pulp Industry Public
Paper factory
Co., Ltd. Bang Sai, Ayutthaya

Fuel Used

Natural gas

Natural gas

Natural gas

Natural gas

Lignite

Black Liquor,

Coal

Capacity
(MW)

150.000

103.000

300.000

55.000

17.200

40.000

Sale to

EGAT

Mw)

90.000

60.000

60.000

50.000

6.000

10.000

Contract Signing Date
Type of Contract

Length of Contract

Firm 21 yrs.
9 Jan 1998

Firm 21 yrs.
9 Jan 1998

Firm 25 yrs.
19 Mar 1998

In - Service Date

In Operation

(28 Sep 2001)

In Operation

(28 Jan 2003)

31 Dec 2004

Under Negotiation

Non-Firm 1 year

Continually Y/Y

Non - Firm 5 yrs.

6 Apr 1995

Non - Firm 10 yrs.
12 Jul 1994

In Operation

(1 Aug 1995)

In Operation

(16 Nov 1995)



Type of
Company
Business

79. TPT Utilities Co., Ltd. Muang,
Rayong Map Ta Phut Industrial Cogeneration
Estate (Tuntex Petrochemicals

Power plant

(Thailand) Plc.)

80. National Power Supply Co.,
Ltd. (1) Si Maha Phot, Prachin BuriCogeneration
(Thai Power Supply Co., Ltd.1) 304 Power plant

Industrial Park

81. National Power Supply Co.,

Ltd. (2) Maha Phot, Prachin Buri Cogeneration

(National Power Supply Co., Ltd. Power plant
1) 304 Industrial Park

82. Glow SPP 3 Co., Ltd. (1)
Muang, Rayong, Map Ta Phut Cogeneration
Industrial Estate [Thai Power plant

Cogeneration Co., Ltd. (1)]

Fuel Used

Coal

Coal,
eucalyptus

bark

Coal,
eucalyptus

bark

Coal

Capacity

Mw)

55.000

164.000

164.000

160.000

Sale to
EGAT
MW)

10.000

90.000

90.000

90.000

Contract Signing Date
Type of Contract

Length of Contract

Firm 21 yrs.

12 May 1998

Firm 25 yrs.
6 Jan 1998

Firm 25 yrs.
6 Jan 1998

Firm 25 yrs.
23 Dec 1997

In - Service Date

In Operation

(1 Feb 1997)

In Operation

(12 Mar 1999)

In Operation

(12 Jul 1999)

In Operation

(1 Sep 1999)



Company

83. Glow SPP 3 Co., Ltd. (2)
Muang, Rayong, Map Ta Phut
Industrial Estate [Thai
Cogeneration Co., Ltd. (2)]

84. Defence Energy, Fang,

Chiangmai
85. Country Electric Co.,Ltd. Tha
Wung, Lopburi
86. Gulf Electric Co.,Ltd. Huai Yot,

Trang

87. Advance Bio-Power Co., Ltd.

Muang, Burirum

88. Tropical Asia International Co.,

Ltd. Kopanom, Krabi

Type of

Business

Cogeneration

Power plant

Diesel
combined-
cycle Power

plant

Power Plant

Power Plant

Power plant

Power plant

Fuel Used

Coal

Fuel oil

Padday Husk

Rubber Wood
Chips,
Palm Residue
Paddy Husk,
Bagasse,

Eucalyptus

Palm Residue

Capacity
(MW)

160.000

10.400

18.000

23.000

9.800

12.000

In - Service Date

In Operation

(20 Mar 2000)

In Operation

(26 Jun 1998)

2 Feb 2003

1 Nov 2005

Under Negotiation

Non-Firm 1 year

Continually Y/Y

Under Negotiation

Sale to Contract Signing Date
EGAT Type of Contract
(MW) Length of Contract

Firm 25 yrs.

90.000

23 Dec 1997
Firm 21 yrs.
9.000
12 Jan 1998
Under Negotiation
15.000
Firm 25 years
Under Negotiation
20.200
Firm 25 years
6.500
8.500

Non-Firm 1 year

Continually Y/Y



Company

89. Mungjarean Power Co., Ltd.

Muang, Surin

90. Isan Sugar Industrial Co., Ltd.

Samchai, Kalasin

91. Surachtanee Green Energy

Co., Ltd. Punpin, Surattanee

92. Compact Bio-Energy Co., Ltd.

Sikot, Trang

TOTAL

Type of

Business

Power plant

Power plant

Power plant

Power plant

Fuel Used

Paddy Husk

Bagasse

Plam

Plam

Capacity
(MW)

9.900

18.500

9.900

12.000

4,614.207 2,527.000

Sale to

EGAT

Mw)

8.000

2.500

8.800

6.000

Contract Signing Date
Type of Contract In - Service Date

Length of Contract

Under Negotiation

Firm 21 years

Under Negotiation
Non-Firm 1 year
Continually Y/Y

Under Negotiation

Firm 25 years

Under Negotiation

Non-Firm 1 year

Continually Y/Y
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