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ABSTRACT

There are several kinds of important commercial plants in Thailand for example
rice, sugar, rubber, palm oil and cassava. In Southern of Thailand, there are numerous amounts of
rubber wood residue and palm oil residue which are biomass or renewable energy; therefore,
quantity of used biomass currently ought to be investigated in order to gather data of used
biomass and use it as data base to approximate the consumption of biomass energy in the future.
Due to continuous raises of fossil fuel prices, give biomass a chance of being competed with
fossil fuels. This study is aimed to survey and gather data from main industries which are palm
oil and rubber wood processing industries. Mathematical model were developed to estimate
biomass energy consumption in this region. This study investigates and gathers the data from two
industrial groups in Southern of Thailand. Questionnaires were sent to rubber wood processing
factories and palm oil factories. To ensure the completeness and validity of the collected data,
phone call enquires to evaluate and verify the obtained data. From the collected data biomass
energy obtained from these two selected groups. From this study, the most statistically-significant
relationships with biomass consumption for palm oil industril (Y,) and rubber wood processing
industrial (Y,) are the product of palm oil factories (X,) and product of rubber wood processing
factories (X,) respectively which have the strongest correlation 0.808 and 0.891 respectively.
Therefore, mathematical model of biomass energy consumption for palm oil industry is Y, =
0.164X, + 6.786 and mathematical model of biomass energy consumption for rubber wood

processing industry is Y, = 0.833X + 2.832.
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A sidasnuag CONVERSION FACTORS

UTH WA HUDIFDINAY (FNANUTAUTNT)
ENERGY CONTENT OF FUEL ( NET CALORIFIC VALUE )

fila-  dwigurh wazaa Wiy

WARDT WLWAW MuIm e

ﬂ‘i:mﬂ(ﬂﬁa‘]ﬂ) mibae S wmioe TYPE(UNIT) wiaply
keal/  toe! M/ 10" Btu/ GENERAL
UNIT  10°UNIT  UNIT  UNIT
WE s TN RT S COMMERGIAL ENERGY 1 flaunagi(keal) = 4186 va(oules)
1. iy e 8680 860.00 3633 3444 1. CRUDE OIL [itre) = 3.968 iifig(Btu)
2. AR (BRT) 7900 78272 3307 3135 2 CONDENSATE (litre) 1 ﬁutﬁﬂmﬁwﬁ"lﬁuﬁu(me = 10.093 Inzunagi(Geal)
3. fMOETIIER 3. NATURAL GAS = 42084 Fnzpa(Gd)
31 fu gy 248 2457 104 098 3.1 WET (scf) = 40047 x10° DMg(Btu)
32 wha (gnneriva) 244 2418 102 097 32 DRY (scf) 1 urilTa(barrel) = 158.99 ans(litres)
4. WinAoeTTenioy 4. PETROLEUM PRODUCTS 1 anundAnmaToadlid = 600 Alanfa(kg.)
41 fllendoume (Fes) 6360 63014 2662 2524 4.1 LPG (litre) ( cu.m. of solid wood )
22 iy (Ga7) 7520 745.07 3148 2984 4.2 GASOLINE (litre) 1gnnAfeToasdme = 250 Alanfa(kg.)
43 hiwedeadu Gon 8250 817.40 3453 3274 43 JET FUEL (ite) (cu.m. of charcoal)
24 hiufa Ga) 8250 817.40 3453 3274 4.4 KEROSENE (litre) 5 filanTuyadiin = 1 flanfuvedm
45 i (a7) 8700 861.98 3642 3452 4.5 DIESEL (litre) (kg. of fuel wood) ( kg. of charcoal product)
46 Wi Gan) 9500 941.24 3977 3770 4.6 FUEL OIL {litre) 1 anTaefiinilos-
47 tnauzeay (B8 9840 974.93 4119 3905 47 BITUMEN (litre) LRgaMAT (litre of LPG) = 0.54 Alanaikg.)
4.8 Manfeaiin (An) 8400 83226 3516 3333 4.8 PETROLEUM GOKE (kg)

5. i (filadaddalug 860 8521 360 341 5 ELECTRICITY (kWh)

& Timinh 2236 22154 936 887 6 HYDROELECTRIC (kWh) dasuanulAsm (s@ne)
(FlaTnidaTua) EXCHANGE RATE (SELLING)

7. Wl 9500 941.24 3977 37.70 7. GEOTHERMAL (kWhj

(FlasnadTua)
8. fufwiu (nn.) 6300 624.19 2637 2500 8. GOAL IMPORT {kg.) WAL n/ YEAR
9. nuldn (an) 6500 B53.92 2763 2619 9 COKE ikg) m?unjﬁw?g
10. wawnlnd (An) 7500 743.09 3140 2976 10 ANTHRACITE (kg.) Baht / US$
11. B (An.) 11203 1110.05  46.80 4445 11 ETHANE (kg) 2534 25.49 1991
12. Tmwu (nn.) 11256 111534  47.117 4467 12 PROPANE (kg.) 2535 25.42 1992
13. fr'lud 13. LIGNITE 2536 25.34 1993
1218 (n.) 4400 43594 1842 1746 13.1 L (kg.) 2537 25.17 1994
132 na=l (any 2600 257.60 10.88 10.32 13.2 KRABI (kg.) 2538 24.94 1995
13.3 wlanz (na.) 2500 24770 1047 992 13.3 MAE MOH (kg.) 2539 25.36 1996
13.4 uinan(nn) 3610 367.67 1511 14.32 13.4 CHAE KHOM (kg.) 2540 31.37 1997
g sz B NEW & RENEWABLE ENERGY 2541 41.37 1998
1. % (An.) 3820 37848 1599 1516 1. FUEL WOOD (kg 2542 37.719 1999
2. dm (nn.) 6900 683.64 2888 2738 2 CHARCOAL (kg.) 2543 40.16 2000
3. unay (An.) 3440 340.83 1440 1365 3. PADDY HUSK (kg.) 2544 44.58 2001
4. 1ndau (nn.) 1800 17834 753 714 4 BAGASSE (kg) 2545 43.11 2002
5 e (A0 1160 114.93 486 460 5 GARBAGE (kgy) 2546 41.63 2003
5. deuinn.) 2600 257.60 10.88 10.32 6. SAW DUST (kg 2547 40.37 2004
7 fammiald 2548 40.36 2005
o () 3030 30021 1268 1202 7. AGRICULTURAL WASTE (kg 2549 38.03 2006
5. frwdamm (grunafiue) 5000 40539 2003 1984 8 BIOGAS (m)

s mnasuaslszindlneil 2549THAILAND ENERGY SITUATION 2006

SEM U¥SB&ute.. 2849 RS50R5¥ 7
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‘data.sav [DataSet1] - SPSS Data Editor.

Fie Edit Wiew Data Transform Analyze Graphs LUtiities Window Help
EEA E o mh = HER @
Mame | Type ‘Widthl Decimals ‘ Label | “Walues ‘ Missing &

1|#d Mumeric G 2 Mone Nane

2]%1 Nurneric & 2 Maone Nong

3|52 Numneric g 2 Maone None

4[x3 Mumeric a 2 Mone Mane

5|1 Nurneric & 2 Maone Nong

B|vV2 Mumeric g 2 Maone None

7 | Numeric g 2 Maone Nane

g

3

10

11

12

13

14

15

16

17

18

19

20 v
4| v\ Data View )\ Variable View / | >

SPSS Processor is ready

ENiZi3lul® BA%egh 7 |

B, — A ASData ViefA .. . *SABE, A2 he@Mm S ™oy
A-—SAcefpjz!s, ce

‘data.sav [DataSet1] - SPSS Data Editor
Fle Edit View Data Transform Analyze Graphs Utiities window Help
EHE E v =0 4 FEBEHER % @
1004 1200000 Wisible: 7 of 7
x| | | o oW ¥ 2| ¥ | var

1| 1200000 240000.0 G000.00 2500000 24000.00
2| §10000.0| 120000.0 550000 2000000 13500.00
3| 150000.0| 2000000 990000 3000000 1000.00
4 200000.0| 4700000 950000 2340000 13000.00
5 3000000 5000000 1000000 1250000 15000.00
5
7
g

1000000 220000.0, 1088361 3740930 30551.00
1300000 200000.0) 11250.00 3220000 30000.00
1000000 55000.00) 315850 2105000 14000.00
9] 5000000 210000.0) 5400.00 S00000.0) 38400.00
10] 530000.0) 330000.0) 1182800 B10023.0 53240.00
11] 1300000 300000.0) 6000.00 2667710 47616.00
12| 700000.0) 120000.0) 7200.00 85532.00 0 25000.00
13| 800000.0) 177000.0) &100.00 0 3072000 21120.00
14] 1500000 100000.0) 3000.00 2113750 15280.00
15| 1100000 180000.0) 6000.00 4500000 20000.00
16| 300000.0) 30000.00) 10800.00 0 3740930  2400.00
17| 230000.0) 100000.0) 6750.00 3220000 18000.00
16| 320000.0) B68000.00) 12000.00 2108000 19623.00 . .
19| 140000.0) 220000.0/ 1200.00 3590000 27900.00 . . 3
4+ \DataView [ Variable View [/ |< 5|
SPS5 Processar is ready

s N
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FeBAC, Ah oE ~ |uis—S @nalysiRegressidrinears 7 !
2ge Ar—PiBear RegréSflon— S A ceiBujz!3,°

IJ.,,‘

data.sav [DataSet1] - SP5SS Data Editor.

File Edit View Data Transform B N Graphs Utilities ‘Window Help
= E [% E -~ o Reports 3 % Q
Descripkive Statistics 3
1: %4 1200000 Tables 4 Yisible: 7 of 7
P Compare Means d B R - T

1| 1200000 240000  GenerllinearModel v f5anan g

2| 8100000 120000, rersEeLneariicss D fisn op

3| 150000.0) 20000.0 . 1000.00 .

orrelate 3

4 Z0000_470000 | T

5| 300000.0) 50000.0 Loglinear 3 Curve Estimation, .,

B[ 1000000 220000  Classify 4 . .

7| 1300000 200000,  DatsReduction y|  Hnary logistic...

Multinomial Logistic...

G| 1000000, 550000 @ Scale 4 ordinal. .

g 5000000 210000, N.onpara!'netric Tests 3 Frobit...

10| 530000.0| 330000, ;‘me_sel”es : _

i 1300000} 300000, MLLllrI;;: Response 4 \Ijl\n'oenig:firsltli;'nation

12| 700000.0| 120000. Missing Value Analysis... 2-Stage Least Squares...

13| 800000.0 177000 Comples Samples ) ) -

14| 1500000] 100000,  Quaity Contral »| _ Optimal Scaling...

15| 1100000 180000 ROC Curve... 20000.00

16| 300000.0| 30000.00 . . 2400.00

17| 230000.0| 100000.0 6750.00| 322000.0) 18000.00

18| 320000.0) 88000.00) 1200000 2102000 19823.00

19| 140000.0| 220000.0 1200.00| 3580000 27900.00 . e
4 » \Data View £ variahle view f [ 3|
Linear Regression SPSS Processor is ready

Euiz) 33,

e

%A

i BA t "M ér€gression
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M Linear Regression @

Dependent:
o ] (v
& Block 1 af 1
158
fXS Independent(s]:
o6 %
&3 v
Method:

Selection Variable:

Caze Labels:

WLS Weight:

[Statistics...] [ Flots... ] ’ Save... ] ’ Options. .. ]

£z 3 ulAzA zpnAq., pstapwise

B, —° ABStatistib®, Bsoe “IMDS , A P @ntind®A - — S A e
ENiz|35°.

Linear, Regression: Statistics @

Rearession Coefficients Madel fit
E stimates R =quared change
»
Dezcriptives

Confidence intervals

[] Covariance matrix Part and partial corelations

[ Collinearity diagnostics
Fieziduals

[ Durbinw atzon

[] Casewize diagnostics

£1i2] %55 PABree “3BS A3 ®

B px ° «3yiHe " °ER ¥BACD PlotAFA + 'mel@d « ,A<S...°S
BEs B, 1B A HistogrAriNormal probabitityColotinde
OKSA-—SAcibu;BpxA- orSBe» u¥A@33



Linear Regression: Plots f'5_<|

DEPENDNT Scatter 1 of 1

“ZFRED Previous Mext

ZRESID

‘DRESID

“8DJPRED \:l : Help

*SRESID

*SDRESID \:l # l:l

Standardized Residual Plots
Histagram
Mormal probability plat

(] Produce all partial plats

EWi 236 u et juei@ <, A

~ ~
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futYoe?,
THIES - ™
" S ! 1®,00 —a 2 B KrgjSe & Morgan
NZi3eu.| SC°¥S| NEi3<u,| SC°HS| Nzi3-u,| SC°FS

10 10 220 149 1,200
15 14 230 144 1,300
20 19 240 148 1,400
25 24 250 152 1,500
30 28 260 159 1,600
35 32 270 159 1,700
40 36 280 162 1,800
45 40 290 169 1,900
50 44 300 169 2,000
55 48 320 179 2,200
60 52 340 181 2,400
65 56 360 184 2,600
70 59 380 101 2,800
75 63 400 108 3,000
80 66 420 201 3,500
85 70 440 209 4,000
90 73 460 21Q 4,500
95 76 480 214 5,000
100 80 500 217 6,000
110 86 550 226 7J000
120 92 600 234 8/000
130 97 650 24% 9000
140 103 700 248 10,000
150 108 750 254 15,000
160 113 800 260 20,000
170 118 850 265 30,000
180 123 900 2609 4,000
190 127 950 274 50,000
200 132 1,000 278 15,000
210 135 1,100 285 100,000

SE ¥, 1->2006)

2901
296
301
306
310
313
317
320
322
328
331
335
338
341
347
350
354
357
361
364
367
368
370
375
377
379
380
381
382
384



THIRSUIUS , ut A<, AcS

@ITNNITLLANLENT t

0.1 0.05 0.025 0.02 0.015 0.01 0.005 0.0025 0.0005
df 0.2 0.1 0.05 0.04 0.03 0.02 0.01 0.005 0.001
1 3.0777 6.3137 12.7062 15.8945 21.2051 31.8210 63.6559 127.3211 636.5776
2 1.8856 2.9200 4.3027 4.8487 5.6428 6.9645 9.9250 14.0892 31.5998
3 1.6377 2.3534 3.1824 3.4819 3.8961 4.5407 5.8408 7.4532 12.9244
4 1.5332 2.1318 2.77635 2.9985 3.2976 3.7469 4.6041 5.5975 8.6101
5 1.4759 2.0150 2.5706 2.7565 3.0029 3.3649 4.0321 4.7733 6.8685
6 1.4398 1.9432 2.4469 2.6122 2.8289 3.1427 3.7074 4.3168 5.9587
7 1.4149 1.8946 2.3646 2.5168 2.7146 2.9979 3.4995 4.0294 5.4081
8 1.3968 1.8595 2.3060 2.4490 2.6338 2.8965 3.3554 3.8325 5.0414
9 1.3830 1.8331 2.2622 2.3984 2.5738 2.8214 3.2498 3.6896 4.7809
10 1.3722 1.8125 2.2281 2.3593 2.5275 2.7638 3.1693 3.5814 4.5868
11 1.3634 1.7959 2.2010 2.3281 2.4907 2.7181 3.1058 3.4966 4.4369
12 1.3562 1.7823 2.1788 2.3027 2.4607 2.6810 3.0545 3.4284 4.3178
13 1.3502 1.7709 2.1604 2,2816 2.4358 2.6503 3.0123 3.3725 4.2209
14 1.3450 1.7613 2.1448 2.2638 2.4149 2.6245 2.9768 3.3257 4.1403
15 1.3406 1.7531 2.1315 2,2485 2.3970 2.6025 2.9467 3.2860 4.0728
16 1.3368 1.7459 2.1199 2,2354 2.3815 2.5835 2.9208 3.2520 4.0149
17 1.3334 1.7396 2.1098 2.2238 2.3681 2.5669 2.8982 3.2224 3.9651
18 1.3304 1.7341 2.1009 2.2137 2.3562 2.5524 2.8784 3.1966 3.9217
19 1.3277 1.7291 2.0930 2.2047 2.3457 2.5395 2.8609 3.1737 3.8833
20 1.3253 1.7247 2.0860 2.1967 2.3362 2.5280 2.8453 3.1534 3.8496
21 1.3232 1.7207 2.0796 2.1894 2.3278 2.5176 2.8314 3.1352 3.8193
22 1.3212 1.7171 2.0739 2.1829 2.3202 2.5083 2.8188 3.1188 3.7922
23 1.3195 1.7139 2.0687 2,1770 2.3132 2.4999 2.8073 3.1040 3.7676
24 1.3178 1.7109 2.0639 2,1715 2.3069 2.4922 2.7970 3.0905 3.7454
25 1.3163 1.7081 2.0595 2.1666 2.3011 2.4851 2.7874 3.0782 3.7251
26 1.3150 1.7056 2.0555 2.1620 2.2958 2.4786 2.7787 3.0669 3.7067
27 1.3137 1.7033 2.0518 2,1578 2.2909 2.4727 2.7707 3.0565 3.6895
28 1.3125 1.7011 2.0484 2.1539 2.2864 2.4671 2.7633 3.0470 3.6739
29 1.3114 1.6991 2.0452 2.1503 2.2822 2.4620 2.7564 3.0380 3.6595
30 1.3104 1.6973 2.0423 2.1470 2.2783 2.4573 2.7500 3.0298 3.6460
31 1.3095 1.6955 2.0395 2.1438 2.2746 2.4528 2.7440 3.0221 3.6335
32 1.3086 1.6939 2.0369 2.1409 2.2712 2.4487 2.7385 3.0149 3.6218
33 1.3077 1.6924 2.0345 2.1382 2.2680 2.4448 2.7333 3.0082 3.6109
34 1.3070 1.6909 2.0322 2.1356 2.2650 2.4411 2.7284 3.0020 3.6007
35 1.3062 1.6896 2.0301 2.1332 2.2622 2.4377 2.7238 2.9961 3.5911

SE ¥, 1-2006)
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Ed
a o a @ A o w
35 | USHW agaduAanId e 58 10 - azg azy aga
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15719 N.2 ﬁumglamm"lm1mmuaaumumaaqﬂamnsmanﬂumuﬂmmu

1 nzaehduan | iufuhdudy | shitumdehahdn | navhaund Snnundenag
i Sevel90M (ton/yr) (ton/yr) (ton/yr) ¥
1 UTHN 1/imNmuﬂﬁuﬁyﬁuqmmnamﬁﬁﬂ 1,200,000 240,000 8,000 16 nioulas 1 gn vu1a 100 kVA
2 V510 ASnSythduessd iiia 810,000 120,000 5,500 16 wifeutlas 1.gn vua 500 kVA
3 V3 wmad hnhduiida 150,000 20,000 9,900 16 wifeutlas 1 gn vum 630 kVA
4 Vi shauzihinhdu $1a 200,000 47,000 9,500 8 nioulas 2 gn YA 1000 kVA 1az 400 kVA
s V51 a3 lanthdwessdnl 300,000 50,000 10,000 16 wiffouras 1 gn YA 500 kVA
6 5N TnemTad woud oovd 3100 1,000,000 220,000 10,883.6 16 wifeuilas 1gn vua 630 kVA
7 V3 n3u nae3 $ifa 1,300,000 200,000 11,250 16 nioulas 1 gn vu1a 1000 kVA
8 ST 51@@ @szmetlng) $1da @msU) 1,000,000 55,000 3,158.5 16 wifeutlas 1 gn vua 315 kVA
9 Sim Thédminusssuna i 5,000,000 210,000 5,400 16 nioulas 2 gn vu1A 630 kVA taz 1250 kVA
10 TR gﬁfnﬁmfwﬁuﬂm"u A @HIPY) 530,000 330,000 11,828 16 vifeutlas 2 gn vuIa 1000 kVA tag 1000 kVA
1 V510 Foasfuaithduessd d1ia 1,300,000 300,000 6,000 24 wifeutlas 1gn vu1m 1000 kVA
12 5N Winv1hdveosd 700,000 120,000 7,200 16 wifeuilas 1.gn vuia 100 kVA
13| uSin Wadhdw 800,000 177,000 8,100 16 wiffouras 1 gn YA 500 kVA
14 STER YT ﬁnﬁmqmwwﬂiiuﬁy1ﬁuﬂwﬁu 1993 1,500,000 100,000 3,000 16 nioulas 1 gn vu1A 630 kVA
15 V3EN dgaduddes e 1,100,000 180,000 6,000 16 nifoulas 2 gn YA 1000 kVA 1az 400 kVA
16 Vi iy d“lfu?’c!ﬂ%(ﬂo”l i 300,000 30,000 10,800 16 wifeutlas 1 gn vua 500 kVA
17 3i naa@srhithd 230,000 100,000 6,750 16 wifeutlas 1 gn vua 630 kVA
18 | uSim aswTu@asuhdy 320,000 88,000 12,000 16 wiffouras 1.gn vua 1000 kVA
19 vSEn githdududans siia 140,000 220,000 1,200 16 wiffouras 1 gn vua 315 kVA
20 v edehiuihdu e 300,000 170,000 5,500 16 nioulas 2 gn vu1A 630 kVA taz 1250 kVA
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nvmehdvan | sifuhddy | hisdalinhd nahaulnd dnnundenilas
mrﬁ 51&‘#915\1\111! (ton/yr) (ton/yr) (ton/yr) bi]]
21 qguquﬁwnmi’mamumﬁm‘iywﬁuﬂs:ﬁ $ria 550,000 210,000 3,200 16 wifeutlas 2 gn vu1a 1000 kVA 1az 1000 kVA
2 v51in thdu Inesiann $1iia 1,000,000 220,000 7,900 16 wifeutlas 1 gn vua 1000 kVA
2 STER) a’%qmmwﬂisuﬁwﬁuﬂﬁu $1na 1,000,000 180,000 5,800 16 wifeutlas 1.gn vua 500 kVA
24| 5w Widndihauessd dida 1,000,000 175,000 4,300 16 wifeutlas 1gn vu1m 1000 kVA
25 V3N Thaugiiuhdy e 500,000 180,000 1,900 16 nioulas 2 gn vuA 630 kVA taz 1250 kVA
26 VTHN YUNs qmmwﬂisuﬁyﬁuﬂﬁu 1A (WHI%U) 1,000,000 240,000 5,000 16 wifeutlas 2 gn vua 630 kVA 1Az 1250 kVA
27 | u5Hn Tem1A $1im 850,000 97,500 4350 16 wifeutlas 1 gn vu1a 500 kVA
28 V5N MIAaihhduesedoudanis ifia 700,000 245,000 4,980 16 wifeuilas 1gn vuia 100 kVA
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M54 9.3 Yoyamslinasnuvesgamunssuanaiiiuhanay

WANNHTNNATIN wandnlonh wasnulvivhwanlfies
vt swdelsaa ANUAY enthalpy
(ton/yr) (GJlyr) (ktoe/yr) (ton/yr) (bar) (kJ/kg) (GJlyr) (ktoe/yr) (kwh/m) (GJlyr) (ktoe/yr)
1 TGV vimwmuﬂﬁm‘fﬁuqmmnﬁuﬁﬁﬂ 24,000.0 422,880.0 10.0 77,840.0 22.0 3,017.6 101,743.0 2.41 250,000.0 10,800.0 0.3
2 V31 ri3Thduessd $1da 13,500.0 237,870.0 56 65,900.0 20.0 3,103.0 88,668.5 2.10 200,000.0 8,640.0 0.2
3 Y3 vmad ihshihduiiia 11,000.0 193,820.0 4.6 63,421.0 22.0 3,017.6 82,896.3 1.96 300,000.0 12,960.0 0.3
4 Y3 shuziuinhdy i 13,000.0 229,060.0 54 56,233.0 22.0 3,017.6 73,501.0 1.74 234,000.0 10,108.8 0.2
5 V51 o3 lanhavessany 15,000.0 264,300.0 6.3 187,300.0 25.0 3,008.8 244,072.5 5.78 125,000.0 5,400.0 0.1
6 v31m TnemTad uoud oesd 1fia 33,047.0 582,288.1 13.8 73,590.0 20.0 3,103.0 99,015.3 2.34 374,093.0 16,160.8 0.4
7 v 3y nae’ $1rin 30,000.0 528,600.0 125 32,964.0 20.0 3,103.0 44353.1 1.05 322,000.0 13,910.4 0.3
8 TGV éwqq @szmalne) 180 ) 14,000.0 246,680.0 5.8 65,000.0 20.0 3,103.0 87,457.5 2.07 210,900.0 9,110.9 0.2
9 y3m hdnhiusssuna i 38,400.0 676,608.0 16.0 144,000.0 20.0 3,103.0 193,752.0 4.59 500,000.0 21,600.0 0.5
10 | usEn gﬁmﬁm‘iﬁwﬁuﬂwﬁn i (Wrsu) 74,257.0 1,308.408.3 31.0 182,000.0 20.0 3,103.0 244,881.0 5.80 610,023.0 26,353.0 0.6
11 V31 Fasfuanhaueesd e 47,616.0 838,993.9 19.9 40,000.0 22.0 3,017.6 52,2832 1.24 266,771.0 11,524.5 0.3
12| uSim Windhduessd 25,000.0 440,500.0 10.4 43,856.0 22.0 3,017.6 57,3233 1.36 85,832.0 3,707.9 0.1
13| USim Iadhdu 21,120.0 372,134.4 8.8 75,000.0 22.0 3,017.6 98,030.9 2.32 307,200.0 13,271.0 0.3
14 | usEn ”ﬂﬁmqmmwnisuﬁyﬁuﬂﬁu 1993 15,280.0 269,233.6 6.4 29,547.0 21.0 3,020.6 38,659.4 0.92 211,375.0 9,131.4 0.2
15 | uSEn agadudans $iia 20,000.0 352,400.0 8.3 10,000.0 20.0 3,103.0 13,455.0 0.32 450,000.0 19.,440.0 0.5
16 | i s RuSqnisia 2,400.0 42,288.0 1.0 33,000.0 25.0 3,008.8 43,002.6 1.02 374,093.0 16,160.8 0.4
17| 3 waedidhahdy 18,000.0 317,160.0 75 105,000.0 25.0 3,008.8 136,826.6 3.24 322,000.0 13,910.4 0.3
18| uSim aewTuwasuhdan 19,823.0 349,281.3 8.3 100,000.0 20.0 3,103.0 134,550.0 3.19 210,900.0 9,110.9 0.2
19 | uSw githaududans $iia 27,900.0 491,598.0 11.6 162,000.0 220 3,017.6 211,746.8 5.01 359,000.0 15,508.8 04
20 | v edomiinhdy i1fa 48,800.0 859,856.0 20.4 45,900.0 20.0 3,103.0 61,758.5 1.46 452,100.0 19,5307 0.5
21 «qnquawnmimamuﬂwénﬁwﬁunsx“' $ia 56,700.0 999,054.0 23.6 157,600.0 20.0 3,103.0 212,050.8 5.02 600,000.0 25,920.0 0.6
2 | v3tm thaulnesiann $ifa 44,300.0 780,566.0 18.5 80,500.0 20.0 3,103.0 108,312.8 2.56 240,000.0 10,368.0 0.2
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WANUT NN wandalor wasnuvihwanles
vt swielsany ANAY | enthalpy
(ton/yr) (GIlyr) (ktoe/yr) (ton/yr) (bar) (kJ/kg) (GJ/yr) (ktoe/yr) (kwh/m) (GIlyr) (ktoe/yr)
23 uFi adgaamnssninhdy e 40,800.0 718,896.0 17.0 57,280.0 20.0 3,103.0 77,0702 1.82 290,000.0 12,528.0 0.3
24| vFin Winhhdueced i 33,700.0 593,794.0 14.1 20,670.0 210 | 3,0206 27,044.7 0.64 340,000.0 | 14,688.0 0.3
25 | uiim viuziiahdy aia 45,600.0 803,472.0 19.0 69,300.0 220 | 30176 90,580.6 2.14 475,000.0 | 20,520.0 0.5
2 | ufi guws germnsmniiahdy 52,100.0 918,002.0 21.7 134,000.0 200 | 3,103.0 180,297.0 427 288,000.0 | 12,441.6 0.3
109 (UHwn)

27 3t Tom 1A $1rin 22,530.0 396,978.6 9.4 n/a n/a na n/a n/a n/a n/a wa
28 | Vi ifailihdwessddudanid in | 39,670.0 698,985.4 16.5 n/a n/a na n/a n/a n/a n/a n/a

3 847,543.0 | 14,933,707.7 | 3535 | 2,111,901.0 2,803,332.3 664 | 8,398287.0 | 362,806.0 8.59

n/a Tssu lienunsalidoyald
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M NS 511i’)ﬂq{ﬁﬂ‘iJTlulﬂ‘i]1ﬂl!‘U‘UET?J‘]Jfl13»1611’9)QQﬂﬁ]ﬂﬂiiﬂl!!ﬂigﬂl’luﬂnw151

4 4 Fana Wineusude | Whnlsgl nanhauln@ Snnumsieuaa

1avh yolsaau —
tnlad (ton/yr) (ton/yr) (i} /yr) bi]]

1 V510 Janedn gludadiia 17,908 72,000 1,300,000 16 wifeutlas 1 gn vua 100 kVA
2 V5N A SuAdumesia 11,000 50,00 100,000 16 nioulas 1 gn vua 500 kVA
3 VTN a‘gﬁnﬁfgsﬁﬂuwwwiﬂ e 26,280 36,000 600,000 16 nioulas 1 gn vuA 630 kVA
4 UTHN LMu«Tff‘iﬂﬁumaim?mma 15,552 225,000 2,954,724 8 n/a
5 VIHN qew5 Ty 17,500 140,000 100,000 16 wifeutlas 1 gn vu1a 500 kVA
6 V510 Janesn ueanud 12,045 72,000 180,000 16 wifeutlas 1 gn vua 630 kVA
7 VTEN FUNITUNA 3108 (MHI1FU) 19,470 55,000 1,200,000 16 wifeutlas 1 gn via 1000 kVA
8 U5EN gn’jﬂu Jama $1iia 25,000 53,000 1,000,000 16 nioulas 1 gn v 315 kVA
9 vSEn 1o.died 3o Tsdnd $1da 21,000 23,200 431,000 16 nifeutlas 2 gn vua 630 kVA 11az 1250 kVA
10 V3N wisTiles 2002 $ia 11,500 49,000 890,000 16 nifeutlas 2 gn vu1a 1000 kVA 11ag 1000 kVA
11 v35m Inounswisiia d1ia 15,000 26,000 487,000 24 nidoulas 1 gn v 1000 kVA
12 V35N a0 Tsdnd (lnauaud) 19,800 25,000 367,000 16 wifeutlas 1 gn vuia 100 kVA
13 v3tin e 8.W.35aha 30,000 36,000 667,000 16 wifeutlas 1 gn vuia 500 kVA
14 V5 Yeaalesiines $ifa 10,000 150,000 2,400,000 16 nifeutlas 1 gn vua 630 kVA
15 V5 i sisuanumnia $iia 10,000 35,000 770,000 16 n/a
16 U3EM Fin wisrda $aia 11,000 30,000 479,000 16 nioulas 1 gn vua 500 kVA
17 V5N i umesumsge $1ia 26,500 33,000 509,000 16 nifeutlas 1 gn vua 630 kVA
18 V3tin ed #i 10 n31) (1993) e W 10,000 74,000 1,200,000 16 wifeutlas 1 gn vu1a 1000 kVA
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4 4 Fana Wiousude | sz nanhnuln@ Snnunsientas
avi ¥ol39911 -
inlsd (ton/yr) (ton/yr) (f‘ /yr) biE]]
19 U510 a9 Ja Sudaas $iia 26,300 59,000 100,0000 n/a n/a
20 V3HN uwugsegs it 17,000 49,000 745,000 wa n/a
21 v3Hn aulne $iia 18,900 40,000 810,000 n/a n/a
2 v3Hn thudeansiia 15,000 37,000 613,000 n/a n/a
23 VM Yananaadudans 16,000 90,000 150,000 n/a n/a
24 V3iin wWiidles wisde $1im 14,900 n/a n/a n/a n/a
25 R aﬁnﬁ(wnumwwﬂiiﬂ 2,400 n/a n/a n/a n/a
26 V3EM d.duAnszuaada 16,848 n/a n/a n/a n/a
27 V3 AT mada (1993) $1iia 21,000 n/a n/a n/a n/a
28 VSEM umFens1ia e 12,000 na n/a n/a n/a
29 V3N FuasT 9ifia 15,500 n/a n/a n/a /a
3 503,903 1,954,800 | 27,034,524 - -

n/a Tsaamliawisalideya’ld
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M1319 V.6 "IJﬂ?&ﬁﬂ'ﬁﬂl‘ﬁwENQ1‘L!"Ilf’)QQﬂﬁ1ﬁﬂi§Nl!ﬂ§§mNﬂNW1i1

FINIA
mmﬁ (ton/yr) NHINUTINIDTIN Nawaﬁ'lmfa WA NNSou
‘T‘;@Tswm Fn'ls Gl/yr ktoe/yr ton/day ton/yr Gl/yr ktoe/yr

1 v5En Janesn gludaiiia 17,908 | 268,259.4 | 6.350238 170 51,000 | 43,6532 1.033358
2 V510 a.3uRdunesia 11,000 164,780 | 3.900672 45 13,500 | 11,985.98 0.283732
3 VTN “yﬁﬂﬁbsﬁﬂumﬁiﬂ 1A 26,280 | 393,674.4 | 9.319061 37 11,100 |  4,665.33 0.110438
4 V5 uludiadueesiuduina 15,552 | 232,969 | 5.514841 48 14,400 | 12,928.25 0306037
5 VIHN qew5 Ty 17,500 | 262,150 | 6.205615 96 28,800 | 25,713.29 0.608685
6 V310 Janesn ueanud 12,045 | 180434.1 | 4.271236 72 21,600 | 19,177.56 0.453971
7 VIEN FuUW3UNA 19 WNIBU) 19,470 | 291,660.6 | 6.90419 55 16,500 | 14,501.03 0.343268
8 uiin giileu Joma $iia 25,000 | 374,500 | 8.865164 52 15,600 | 13,710.06 0.324545
9 V5iin 1e.M.ed 3o Tlsdnd s 21,000 | 314,580 | 7.446738 60 18,000 | 15,745.19 037272
10 V31 wisTiles 2002 $1a 11,500 172,270 | 4.077976 235 70,500 | 63,294.55 1.498309
11 v35m Inounswisiia d1ia 15,000 | 224,700 | 5319099 78 23,400 | 20,775.69 0.491802
12 V3Em Snd Tsdnd (Inouaud) 19,800 | 296,604 | 7.02121 67 20,100 | 17,845.79 0.422445
13 v3tin 10835 ha 30,000 | 449,400 | 10.6382 55 16,500 |  7,990.65 0.189155
14 V5 Yeaavlesilnes $1ia 10,000 149,800 | 3.546066 69 20,700 | 14,575.28 0.345026
15 V5N siBuanumnsa $iia 10,000 149,800 | 3.546066 90 27,000 | 18,584.36 0.439929
16 V3N Fiin msrda $iia 11,000 164,780 | 3.900672 80 24,000 | 23,506.61 0.556448
17 VS i umes sy $1ia 26,500 | 396,970 | 9.397074 110 33,000 | 20,713.32 0.490326
18 V3Hin ed i 10 051 (1993) 1A W 10,000 149,800 | 3.546066 66 19,800 | 29,299.05 0.693567
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M319 2.6 (AD)

Fwna
i (ton/y) NALNUFINIATIN wawaﬁ"lmﬁ ninuaNudou
%EJTNQTN n 'l Gl/yr ktoe/yr ton/day ton/yr Gl/yr ktoe/yr
19 U3 a5 Ja Budwa3 e 26,300 | 393,974 | 9.326153 n/a /a n/a /a
20 V3HN uwugsegs 1 17,000 | 254,660 | 6.028312 /a wa /a wa
21 V3 au'lneg e 18,900 | 283,122 | 6.702064 n/a n/a n/a na
2 V3N thudeansiia 15,000 | 224,700 | 5.319099 n/a n/a n/a n/a
23 V3N avarsdadudans 16,000 | 239,680 | 5.673705 n/a /a n/a n/a
24 uSEm wiiles wisria $aiia 14,900 | 223,202 | 5283638 n/a n/a n/a n/a
25 VTN yﬁnﬁ%imﬁmﬁﬁﬂ 2,400 35,952 | 0.851056 n/a wa n/a wa
26 V3N a.Sudnszuacia 16,848 | 252,383 | 5.974412 n/a /a n/a /a
27 V3N AT mada (1993) $aiia 21,000 | 314,580 | 7.446738 n/a n/a n/a n/a
28 VIEN umFens1ia e 12,000 179,760 | 4.255279 /a wa /a wa
29 V3N FuAT e 15,500 | 232,190 | 5.496402 n/a n/a n/a na
39U 503,903 | 7,548,465 | 178.6873 1,515 454,500 | 396,244.6 | 9.379902

n/a Tssau lienunsalidoyald
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