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"Table 1 149
[WI1] 'The Technical Evaluation of Cogeneration Systes

'Bxample Sugar Mill

[Wii] ! Cogeneration for | ¥ Bxport

'DATA

'Heat available for bagasse

(,2) [wLl] 7.53

[W11] 'MI/EG

'Boiler inlet temperature

09:

ALO:
F10:
HH
J10:
LI
0l0:
All:
Fll:
Gll:
Jil:
Hii:
otl:
Al2:
Fli:
G12:
J1:
Ni2:
0l2:
AlY:
F13:
HEH
1
W13
013
Ald:
Fli:
Gl4:
J14:
Nid:
o4

Al

Fl§:

G15:

J15:
Ni§:
015:
Al6:
Fl6:
Gl6:
J16:
NiG:
016:
ALt
FIT:
G1T:

i

"Heat available for fuel oil
(,2) (w11} 38,11

[W11] "MI/LITRE
'Boiler outlet pressure
(,2) 2000

'iPa

'Bagasse consuation
(83) [WI1] 133096760
[Wil] 'KG

'Boiler inlet enthalpy
197.46

'8I/1G

"Fuel oil consumtion
(83) [W1l] 386713

[¥iLl] 'LITRE

'Boiler outlet enthalpy
[ 8] 315%.12

"R f1G

"Stean production

(83) [WIL] 419401080
[Wll] '@

'% Blectricity from utilit
1.3
'Blect.Production :
"Steaa in plant for generalss
{,2) [WL1] 37.62
[wi1] 'x

"Fuel oil rate

s ot ﬂ‘lJEJ’JVIH'V]?WEJ"Iﬂ‘i

'Blectricity productifd
(§3) [w11] 16415000

!:iiltliiftﬂJmﬁ\‘lﬂ‘mllmq?ﬂﬂ'lﬁEJ

§5.25

'S Elnctr:ctt: from utility
'Blectricity from utility
(53) [W1L] 1196143

[WI1] "EWH

'Blectricity from utility (on season)
14,44

"% Blectricity displace
"Ton cane crushing

(53) [Wil] BB73LL

[WIL] "TON




A0:
E20:
F20:
G20:
H20:
I20:
J20:
E20:
Li0:
Mao:
N20:
020:
A2l:
B2d:
pai:
G22:
Ha:
I8
122
£
Lad:
Had:
NEl:
022:
A2l
Bad:
P21
Gi3;
Hid:
[23:
I3
I3
L23:
H23:
Hi3:
023:
Al
B4
I H
Gil:
i
[
Jid:
K24:
Lat:
N2k
HEd:
D24:
AdS:
E5:
P25:
G25:
H25:
[25:
Ji§:
£25:

150

'Year

[Wil] 1941

[W11] 1992

[W11] 1993

[W1L] 1994

[WLL] 1995

1996

19417

1994

1998

2000

200t

"Ton cane crushing (TON)

(s3) [W11] 695183

(53] [WLL] 785824
[83) [¥11] 609254
(§3) [W11] 730898
($3) (1] 676881
(53) 143481

(3] 965275

(53) 933148

(83) 919121

(53) 812358

(33) 140877

'Cane crushing rate (TC/HR.)
(53) [wi1] 43114
(53) [WI1] #43.73
(53) [W11) 455.12
(s3) [11] 460.7
(83) [W11] 479.69

(53) 491.67

(83) 503.66

(53) 515,85

(53) 521.54

(33) 534.75

(§3) 534.15 ‘
"I¥ export on season (KW)

(§3) (¥11] 1000 ¢a Yy

($3) [w11] 1000 ﬂ |

(83) [wLl] 1000 'lql !EJ ’:] i'fl Eiﬂﬁ'rllii‘1f“ !Ej"] ir] ‘:i
($3) [wil] 1000 q

(83) [wi1] 1000 ¢ o s
(53] loog i ‘

B AMANTANM TN
§3) 10

(83) 1000

($3) 1000

(83) 1000

'i¥ export off season (W]

(83) [W11] 1000

(53) [wil] 1000

(§3) [W11] 1000

(33) [W1l] 1000

(s3) [¥11] 1000

(s3] 1000

(53) 1000




L25: (83) 1000

H25: (S3) 1000

NES: (S3) 1000

025: (83) 1000

A26: 'Bagasse available (TOM)
B26: (83) [WI1] 191175

F26: ($3) [W11]) 216101

G26: (S3) [Wil] 167547

H26: (83) [WI1] 200997

[26: ($3) [Wi1) 186142

J26: (83) 204457

£26: (S3) 265450

L26: (S3) 256616

N26: (S3) 269258

N26: ($3) 223398

026: (S3) 203858

B27: (83) [wi1]

A28 emmeeaes

A29: 'Result

Adl: '"Boiler efficiency (%)
B3l: (S3) [WLL] (4Mg12-$N311)espeTes
F3l: (83) [W11] ($N$12-3N$11)%$F511%
GIL: (S3) [W1L) (gN$12-SN§11)%$R
3l: (S3) [W11] ($N312-$N§11)#4R$13t
[31: (83) (WD) ($NS$1Z-$N§11)%$R81
J30: (S3] ($M§12-4N411)88F§138100/(3F
Ral: (S3] (§mg12-$Ns11)8$R313%100/(3
L3L: (83) (§M$12-$M§11)#4R413#100/ ($FY1 LA8RLS
Mils (S3) (4NSLZ-SNSLL)#$REL3%100/(4PS1THSR £l T
H31: (S3) ($NS12-$NEL1)*§R§1I%100/ ($RE1I4SRY i
031: (83] (N$12-4N§11)#4RE138100/ (4F, 1514114
A32: 'Stean - cane ratio (EG/T()A
B32: (83) [WI1] #$F$13/3F31T
Fid: (53] [WI1] #$P§13/3F$17 -
G32: (53) (Wil +4RS13/8P$10
B32: (33) [W11) #§R$13/3R411 "
[32: (53] [W11] #4F$13/4F81T
J32: (83) +$F$13/4R81T

. (53] iR/ ﬂ ‘IJEI’.'I Yl EWITW BN

L32: (83) +4R$13/4R$11

MiZ: (83) +§F$13/4R817

M3Z: (83) +3R$1

o () AN | &Nﬂ‘i’s'u URIINYIRY
AY3: 'Blectricity 9 stean ratio (EWH/NG)

B33: (83) [WL1) +4P$15/($F$1328R$14/100)

PI3: (S3) [WIL] +#4F$15/($R$138$R414/100)

G33: (83) [WIL] +8P$15/($FY13#$FEL4/100)

B33: (83) [WLL] +$P§15/(SRE1I%SRE14/100)

[33: (33) [WIL] +§R$15/(SFE134$P$14/100)

J33: (S3) +4RS1S/(§PELI88RI14/100)

£33: (S3) +4RYLI5/(4R§1I$FSL4/100)

L33: (S3) +4R415/(§R$1345F414/100)

N33: (S3) +4PY15/(4P§13%4Re14/100)

N33: (83) +4R$1S/(SFELIBIRSELA/100)

033: (S3) +4F4L5/(SPS1I8gREL4/100)

AJ4: 'Blectricity - cane ratio (KWH/TC)




B34: (83) [WIL] #4@$15/4F41T
E34: (83) [W11] +4F$15/4R417
G34: (83) [W11) #4F$15/4R81T
B34: (53) [W11] #4P$15/4R$1T
T34 (83) [WIL] +4F$15/¢F$17
I3 (53) 4F815/4810

E34: (83) +4P815/¢R817

L34: (83) +§FEL5/4RS1T

M3d: (53) +3F515/4FS$17

N34: (S3) +$F$15/4R817

034: (83) +4F4L15/8R817

Ad§: 'Blectricity for export on season [ }
Bi5: (83) {Wll] +E24%(R22/B23)
F3§: (S3) [W11] +F24%({F28/F23)
G35 (83) [W11] sG24%(622/G23)
B35: (83) [W1L] +H2ew{H2z/R2a)
[35: (83) [WiD] #I24%(128/123)
J35: (83) #d24s(J22/323)

1350 (83) +X2as(K22/123)

L35: (83) +Li4e(L22/L23)

N35: (53] +Mad®(N22/H23)

N35: (S3) +Nad#(N22/N23)

035: (84) +0243(022/023)

A36: 'Blectricity for sxport off
BI6: (83) [WLI] #B25%(7680-(g22/823)
FI5: (83) [W11] +R45¢(7680-(P22/723
G36: (53) [W11] +G25%(7680-(G22/623))
H36: (S3) (Wil +H25%(78B0-(H22/H23))
[36: (83) [W11] +125%(7680-(122/123))
I36: (53) +J28%(T680-(J22/323))
K36: (S3) +K25%(7680-(422/K23 )4
Li6: (33) +L25%(7680-(L22/L23 ) Vi
N6 (83) +M25=(7680-(ME2/H23)
N36: (S3) +N25¢(1680-(N22/N23)) _ﬂ
036: (S3] +025¢{1680-(022/023))
A37: 'Total eisctricity for export ¢f

smmwmmﬂ qmgwswgqﬂi
Fa1: (83) [W1i] +R35+F3 uﬂ

G3T: (83] [Wil] +635+a36 9

B37: (83) [W11] +HI5+HSS

= b AR AN TN INIA Y

R37: (83) +035+038

L3T: (83) +L35+L26

NiT: (S3) +M35+M36

N3T: (83) +N35-N35

037: (83) +#035+036

A38: 'Steam consuaption on season (EG/HR.)

BI8: (83) [WIL) ((B3S+BAS#(4NS16/100))/(BI3)+ES2=822)/(B22/R2))
PI8: (83) [wW11] ((PIS+E45%(SNGLG/E00] )/ (B33 )+Fa28R22)/(PRL/F2I)
638: (83) [WL1] ((G35+G45¢(4N516/100))/(Ga3)+6322622)/ (622/623)
H38: (83) [W11] ((H3S4E45%($N$16/100))/(HI3)+HI28H2E )/ (H22/H23)
[38: (S3) [WLE] ((T35+I45%($N$16/100))/(133)51320122)/(122/123)
J38: (53] ((JI5+J45%(4NS16/100))/(I33)+d028002)/(I22/323)

£38: (83) ((KI5+R45#(SNSL6/100))/(E33)+RI20H22)/(X22/023)

L38: (83) ((LIS+LAS#(SNS16/100))/{L33)+L328L22)/(L22/L23)




M3B: (83] ((M3S+MAB#(4NS16/100))/(M33)+ua28H22)/(N22/N23)
NIB: (83) ((NI54N45#(4NS$16/100))/(N33)+NI2eN22 )/ (HES/N23)
038: (53) ((035+045%($N816/100))/(033)+0322022)/ (022/023)
A39: 'Stean consuaption off season (EG/HR.)
B39: (53] [w11] (B45#({1-§N$16/100)+836)/(BI3)/(7680-(B22/R22))
PI3: (3] [WIL] (P4S#(1-fN§16/100)4R36)/(F33)/(7680-(R22/F23)]
G39: (33) [WIL] (G45#(1-§N816/100)+G38)/(033)/(1680-(622/623))
B9: (S3) [WL] (BAS#(1-$N§16/100)+H35)/(H33)/( 7680 (H22/823))
[33: (83] [WLL] (T45%(1-§N$16/100)+136)/(133)/(7680-(122/123))
J38: (53] (J45%(1-$N616/100)+J36)/(J33)/(1680-(dedy
K39: (83) (K45*(1-$M$16/100)4836)/(R33)/( 18
39: (S3) (L45*(1-$M$16/100)+L36)/ (L3104
HI9: (83) (MAG#(1-8N$16/100)+436)/ (Maal]
N39: (S3) (N45*#(1-$N$16/100)4N36]}/
039: (83) (045%(1-3N816/100)4035) LG
Ad0: 'Fuel comsumption on season (K
BEO: (S3) [WIL) ($M312-$M$11)sE25ApRR
PO (53) [WIL] ($N$12-3N$11)4R28%(5
G40: (83) [WIL] ($N$12-3N811)%c2a800C2 208"
B4O: (83) [WIT] ($M§12-$N$L1)*a30s g
T40: (83) [WIL] ($N§12-§N§11)e1358
J40: (33] ($n$L12-$N81Ljeaa8e( 2d)02
R40: (83) (§NgL2-4N311)eR20%(R22/ 14
L40: (83) ($N§12-$N$11)oLa8%(L 22 T2
M40: (S3) (4NS12-$N511 ) smaBe( M2 /u2 : /
HAD: (B3) ($WS12-3N811)#N38%(Na2/Ns)/ (M) /1 00asoan
040: (58] ($NE12-0H811)038%(02/023) BN = - A
Al: "Fuel consuaption off season (£J) : ,
BOL: (S3) [VLL] ($NS12-SN§11)¥839¢(7680-(aderadiit) (54
FAL: (S3) [WIL] (§MS12-$N811)sPags
B41: (83) [WIL] (4M$12-40811) NOREaee e e
H4L: (83) [911] (ug12-§M911 | #Reas
I41: (33) [11] {iiil!-iﬂillltll”{}f-:'
JAL: (83) (4Ng12-$M811)=a30¢(1680edu22/023) )/ (J3L/100)
K410 (33) (§ME12-§NEL1)*R30%(T6R0-(R22/823))/(R31/100)

47

22

W1: (53] ($N$12-8N8 113 :ﬂgﬁ Mﬂﬂ %JW El’] ﬂ ‘i

NeL: (83) ($N$12-3N811)

M1: (83) (§wy12-§ug11)+

O41: (S3) ($N§12-gN91L|*03%%(T680-(022/023| |/ (034100} & Y,
AM2: 'Total fue ban el | . . : :
i TG T URIINYIR Y
P2: (8] [Wi1] +E40pd : ’

042: (83) [w11] +odosgdl

H42: (83) [W11] +H40+H41

[42: (83) [W11] 1404141

JhL: (83) +I40+741

B42: (83) +040+041

[42: (83) +L404Ld1

MAZ: (S3) +MAO+M4]

HeZ: (83) +R40+H41

042: (83) 0404041

A43: 'Waste fuel demand (1))

E43: (83 [W11] #BA2-B2G%4F$9%1075

F43: (83) [WI1] #PA2-FI53F30810°6

G43: (83) [WI1] +G42-G26%$Fs9%10°5

H43: (83) [WI1] +H42-H2644FS0%10"5




T43: (83) [W11] +D42-126%$R$9+10°6

J43: (S3) +I42-J26%4R99¢10°5

K43: ($3) +R42-K2644F49%10°6

L43: (53) +L42-L2644FE3510°6

MA3: (S3) +MA2-HOG54RE9%1076

Ne3: (B3] eN42-NEGHEFEGE10"E

043: (53] +042-02644F40¢10°5

Ad4: 'Displace fuel oil(¥J)

BA4: (S3) (WI1] ($PELOSSESIZeRsandRE1L)/SRY1TEL25 (4N
FA4: (§3) [WI1] (SP$10%$FS12+8RSae3RE11)/§781Te5208( 0
Gid: (S3) (W11 (§FSI0%SFE12+4R3a%4RSIL)/{ERME
B44: (S3) [WI1] ($PS10%$FS1248R5954FS11 ) AEhtintd
[4d: (S3) [W1E] ($PELOFSFRI+8RESSSRS | inbnglleel s ( 5)
J44: (53) ($P$LOBSFS12+3F4984R311)/§Fommepennrens 4/ (00)
BAd: (53) ($2510%8R31244R3aesREL1 )/ ingaeals, -:,-.11 i)
Lt (S3) ($S1008RS1254RS054 411 )/ SEAGRET aPtuCr i
Ni4: (S3) (48$104R812+428924ne11 PR L] ,;:;/! I
Hed: (33) ($F$10%3F312+3F30=4Rs 01 )/ Sa0TT = 500 200 40 00 / 10
010: (53) (§es1084ms12+4ms9ems11ohes ol e 0o
A45: "Displace electricity (KilH) r I .

245: (53) [WI1] +Ea4sE225(4us 13/ L00Ws sxalfs 0.

R4S (83) [WL1] +R34=R22¢(§N$13/100145051]

G450 (83) [WI1] +G34s022%(gNs13/ 100 nLuE, W0
B45: (S3) [WEL] #HO4=R22($NS13/100 )s5ults 0o
[45: (§3) [W11) +D348122% (45137100 ) M5 gfto0
JA5: (53) +J348J22%(4N513/100)s5ug15/100
E45: (S3) +EI4FR2(INSE3/100)24Ng15/100
LA5: (S3) +L342L22%($N813/100)#8H815/100
ME5: (53] +M34H22%(§N§13/100)#4H815/ 108
WAS: (53) +MI4SN228(4N§13/100) 5§

045: (83) +u:¢lﬂzzt¢:usiaflﬂnlt‘;,;ff'~~~f——f—r
A48: 'EW (on sezson) =

E46: |83) [WiL) HHIE{NME!ME::&H# 13180304
FA6: (83) (WIL] ($NS16/100%245+PI0wF2L )/ (F22/RE3) 4724
G46: (83) [WI1] [4NB16/1008G45:G34000E | LC22/GE3 4020 g

B46: (53] [WIL] ($W$16/ 100284 T30 34 0H2 : !

[46: (83) (WI1] ($HS16/10) MqﬁmmﬁIMjw El’]ni

J46: (83) (SNSLG/1008345+J0ERI22) /(1221323 )+i24

G46: (83) (SNE16/100%X45+E344022) /(R2L/N2I 4R € . 'Y,
i 5 RAERNRETA 31N 039187

HiG: (53) ($N315/THD*MANHNI 28/423 0N | w ’Jqflﬂ'—]aﬂ
HAG: (53] ($NS16/10DENAE+NI42H2L )/ (N2 N2 ) +NES . <
046: (83) ($NS1E/100%045:0342022)/(022/023 ) +024

A4T: "KW [off season)

BAT: (83) [WEL] (1-$N$16/100)%B45/(7680-E22/E23)+EL3

FAT: (S3) [WIL] (1-$N$16/100)%R45/(7680-F22/F23)4F25

G4T: (S3) [W11] (1-§N$16/100)%G45/(7680-622/623)+025

B47: (83) [WLL] (1-$MEL6/100)*H45/(T680-R22/H2T 4025

[47: (83) [WLL] (1-$M$18/100)eT45/(7680-122/123)+125

JAT: (83) (1-94816/100 %3457 (1680-322/723)+325

L7 (53) (1-4W$16/100) 5045/ (T600-R22/023)+H25

L47: (83) (1-§N$16/100)sL45/(7680-L22/L23 4125

M4T: (83) (L-$HSL16/100)*Ma5/(T680-M22/H2)4u25

WeT: (83) (1-$N$L6/100)%N45/(7680-H22/N21)+N25

047: (3] (1-$N$16/100)%045/(7630-022/023)+025

£/100)
i IB. I




'3 - :
2 T‘ITHHTHHTTE lﬂ"'“ﬂ'“a*“ nﬁuﬂ!ﬂumﬂl“i“il‘iﬂuuu

Extraction Con Sunatydadeaan 10 MW
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[1: [Wil] "Table }

g2: [W11] 'The Technical Bvaluation of Cogeneration Systea
H3: [wiL] ! Example Sugar Nill

H4: [W11] 'Cogeneration for 10 MW expert

AT: "DATA

A3: 'Pressure

G3: [WI1] 'Uait

B3: [Wll] 'Emthalpy

N9: [WL1] 'Unit

04: [Wi1] "Specific veol.

79: 'Unit

Al0: ' Mew boiler outlet

FL0: (,2) 6000

Gl0: [W11] 'EPa

H10: [W11] " VNew boiler outlet
M10: (,2) [WLED 337404

N10: [WLI] "lj/ke

010: [Wi1] ' Condenser puap inlet
S10: 0.001004

Ti0: 'n fhg

All: ' Turbine extraaction cutle
Fi1: (,2) 2000
Gl1: [Wl1] 'EPs
Rit: [WLl1] " Turbine extrasctisn
NIl [,2) [w11] 3159.12

N1l: [W11) "kj/kg

O11: [W11] ' Deaerator outlst
§11: 0.001177

Tl s ke

412: " Turbine condensing omtlet
Fie: (,2) 15

Gld: [WIL] 'EPs

HiZ: [W11] ' Turbine condensing
E12: [WLL] '([3at.Liquit)
Nl2: (,2) [wi1] 225.94
NI2: [W11] "ki/kg

012: [Wi1] "Efficiency
Al3: ' 0ld boilar outlet
Fid: (,2] 2000

gt 1] urine mﬁlu &J’J ¥ ﬂl NINYINT

Ei3: [W11] '(Bvap)
N13: (,2) [wil] 2313.1

i "‘”Qﬁ?ﬁﬂﬂ‘iﬁuuﬁﬂmﬂﬁﬂ

513:

M3 'i

al4: ' Condenzer pump inlet
Fl4: 15

Gl4: [WLL1] 'Hpa

Hi4: [WI1] ' Condenser puap inlet
Hid: (,2) [Wil] 225.%4

Nld: [WI1) "ep/eg

o14: [Wil] " 014 boiler
Si14: 76.46

TH: 'Y




AlS:
Fl§:
G15:
LILH
LIEE
M15:
015:
515
T15:
AlG:
Fl6:
Glh:
Hi6:
uib:
N1g:
016:
§16:
T16:
ALT:
Rl
Gil:
HiT:
Hit:
H1%:
011:
sih:
T
AlB:
P14:
Gle;
Hig:
N18:
N18:
018:
419:
Fi3:
HEE
Aig:
N13:
419
018:
519
T14:
AlD:
Fai:
G20:
H2o:
M2o:
Na0:
020
s20:
T
A2l:
Fal:
Gél:
Bl

157

' Condenser pump outlet

2000

[WIL] 'Epa

[W11] ' Deserator outlet

{,2) [wil] 908.7%

[WL1] "kejfg

[W11]) ' Condenser pump

1]

%

" Deserator outlet

(,2) 2000

[Wil] 'EPa

[W11] ' New beiler puap inlat
{,2) [W11] 908.7%

(Wil "Ej/fkg

(W11] ' 0ld boiler feedwater pua
80

i |

' Mew boiler puap inlet
(,&]) 2000

[¥11] "EPs

{Wit] ' 0ld beiler pump izl
(,2) [W11] 908.7%
[¥11] "kj/kg :
[Wl1] " New boiler feedwater pu
80

8 |

' 0ld boiler pusp inlet
(,2) 2000

[W11] "EPa

[W11]) ' Old boiler outlet
{,2] (w11] 3159.12
(#11] 'kj/kg

[W11] 'Others v
" New boiler inlet !
[,&] EOOD '1
[W1l] "KPa -~

o oA o ¥
12 1 i
e AU INYNINYINT

[¥11] ' Heat nruilahﬁl
[,2) 7.53

¢ o 'Y,
"MI/EG . ‘
Yol i HMW ANNIUNRIINYIQ Y
[¥11] 'HPa

[¥11] " Plant outlet

{,2) [WL1] 134,15

[W11] "kj/kg

[W11) ' Heat available for fuel oil

l,2) 39.17

'NI/KG

' Plant inlet

[,2] 2000

[Wil] "Epa

[Wi1] ' Deaerator inlet




n:
N2l:
02l:
§2l:
T2l
Al2:
F22:
Gii:

paz:
022:
§a2:
122:
A23:
Had:
K2ld:
N23:
023:
823:
T2
A4
Fid:
Gad:
Had:

K2
Hid:
N24:

ni4:
s
T4

A25:

G25:
B5:
E25:
25:
N25:
025:
525:
Ies:
A26:
F26: 3
G26:
H2G:
026:
516:
T26:
ALT:
B2
G21:
H2T:
Mit:
2t
0l1:
LA
nn
A28

(,2) [Wll] 3159.12
[W11] "kj/kg

[W11] ' Steaa production (%]

(2] 419401080

Iln_

' Deserator inlet

(,2) 2000

[W11] "EPa

[W11] 'Entropy

[W11] ' Blectricity production (%]
(52) 16415000

'EWH

'"Teaperature

[W11] ' Mev boiler outlet
[Wil] 6.8159

[Wi1] "kjfkg K

[W11] ' Bagasse consusption
(52) 199096760
"WIfEG

' Wew boiler outlet
{80

[Wil] ' ¢

(W11] ' Turbine condensing
[¥i1] '(sat.Liquit)
[WiE] 0.7549

(V1] "kjfig &
[W11] " fuel oli consumption
(52) 386713

'NI/LG

' Turbine extraaction outlet
¢ 160

[ul1] !

[wil) ' Turblne :undan: Lf
[Wil] '(Evap) :
[W11] 7.2536 |

[Wil] "kjfkg E
[W11] ' EBlectricity from utilfips(®)

et FUBIY EWI?W gInN3

5 ﬂld boiler outlef

i mmmmumwmaa

(W11] ' Toflcane crushing (¥}

(s2) 887311

"TON

' Plant outlet

i

[Wit] ' ¢

(WI1] ' Turbine extraaction outlet (on sesson)
[¥1i] §5000

[Wi1] 'kg/he

[¥11] ' Steam in plant for gnnnrttur turbine
31.52 ;

'% Total steam production

' Plant inlet

158



F23:

Gas:

H2d:
H28:
Hie:

028:
§28:

T28:
A29:
F29:
629
Has:
N23:
N23:
029:
§29:

r28: '

Hi0:
LEDE
Ni0:
030:
§10:
Ti0:
Al
Gl
Bi4:
I34:
14
B34
Li4:
Hid:
Nid:
04:
Pi4:

Qi4:

AlG:

Gl6:

HiG:

[16:

Pi6:
Qi6:
Al
6in:

BiT:

I3
REYH
EiT:

L37:
HiT:

HiT:

159

360

[wil] ' €
{Wil] ' Turbine condensing outlet
[W1l] 25695

[Wil] "kg/hr

(¥11] * Blectricity froa utility
1.3

'% Electricity production

' Deaerator inlet

160

[Wl1] ' C
[¥11] ' Condenser puap ial
[W1l] 25635 -
[Wil] "kg/hr

[Wil] ' Condens

[Wil] 25695
(¥il] 'kg/hr
[Wil] " Blectricj

'fear

[wi1] 1931
[wil] 1382
[wil] 1993
[Wil] 1394
[Wil] 1995
[WILl] 1998
[W11) 1987
[Wil] 1998
(Wi1] 1999
[wi1] 2000
[wil] 2001
'Tan cane nrush:nd‘

FEEIenIneIng

(,0} 1 609264

WRES NS U INYE Y

,0) [W11] 965278

: (,0) [¥11] 933148
01E:

{,0) [w11] 978121
(,0) [W11] 812358
(,0] [WI1] 740577
'Cane crushing rate (TC/HR.)
(,2) [WL1] 43104
(,2) (W11} 443.73
{,2) [wil] 455.72
(,2) [Wi1] 4677
(,2) [W11] 479,69
(,2) [WL1] 491.89
{,2] TwL1] 503.66
(,2) [Wil] 515.45



160

037: (,2) [Wil] 527.64

P37: (,2) [W11] §34.7%

Qi1: (,2) [W11] 534,75

A38: 'Bagasse available (TON]
GI8: (52) [wil] 191175

Hig: (52) [Wil] 216101

[38: (S2) [W11] 167541.6

Jag: (s2) [wil] 200997

E38: (52) [W1l1] 186142.3

L38: (52) [Wl1] 204457.3

N18: (52] [W1l] 265450.6

H18: (S%) [wil] 256616.1

038: (52) [w11] 269258.4

pig: (52) [Wil] 223398.5

Qi8: (52) [wi11) 203658.8

£39: 'ON SEASON -
A0: 'E¥aax of extraction condenmsin

Ge0: [wWil] L0000
HeQ: [WI1] LOODOO
140: [WLl] 10000
J40: [W1l) 10000
E40: [WL1] Loooo
L40: [WLL] L0000
Ne: [Wi1) 10000
He0: [W1l1] 10000
040: [W11] 1000D
p4O: [WL1] Lo00D
QU0 [WEL] LoODO
Ad1: 'OFF SEASOM ok

M2: 'I¥eax of extraction condensing turb *i
géd: [W11] 10000 AJ

Re2: [WiL] 10000
[42: [W11] L0000 o ———— -

J42: [W11] 10000 / A
B42: [W11] 10000 - -
L42: [¥11) 10000 ; W

M42: [W11] 10000

Wiz: [W11] Looood

oz [11] 1010 ﬂ 'thl'l 1] EWI?W g1nN?
P42z [W11) 10000

Qi2: [W11] 10000

k50: 'Result
QAN TN INYIA Y
Eﬁt' (W11} 1!!1

H52: [Wi1] I!!!

[52: [Wll] 1943

J52: [WHD] 1994

E52: [WI1] 1985

L52: [Wil] 1996

Ms2: [WI1] 1997

W52: [Wil] 1998

D52: [WIL] 1999

p52: [W11] 2000

@52: [wW11] 2001

A53: 'Stean per cane ratio (kg/tc)
B53: (83) [WI1] +§5821/88%26




B53: (53) [W11] +45421/45426

153: (83) [W11] +4s421/45426

J53: (83) [W11] +4S821/85426

K53: (§3) [W11] #45821/85426

L53: (53] [w11] #85421/45426

M53: (853) [W11] +48421/§8426

¥53: [§3) [W11] +48421/45426

053: (83) [WI1] +§S$21/¢5426

P53: (53) [Wi1] +45921/45526

Q53: (S3) [WI1] +48421/48828

A54: 'Electricity per came ratio (kwh/tc)
G54: (S3) [W11] +45822/45826
B54: (S3) [W11) +48822/48426
I54: (S3) [WI1] +45422/48526
154 (S3) [WI1) #48422/85826
E54: (S3) [W11]) +§8428/48826
L54: (S3) [W11] +48522/¢5%28
WS4 (§3) [W11] +48822/88826
W54: (83) [Wi1] +45422/45826
054: (S3) [Wi1] +§8822/¢8826
P54 (S3) [WI1) +48422/45426
Q54: (853) [W11) +48422/88826
A55: 'Electricity per steam r
G55: (53] [W11] +48522/(85421%48
H55: (S3) [W11] +48822/(35421%s
155: (83) [Wi1] #4822/ ($ss21e4882
J55: (83) [W11] +§8822/(45321%4s54 ;
E55: (83) [W11] +88422/(45821%85421/ 1) s
LS5 (53] [Wi1] 85422/ (s8821848427/100) "——
HS5: (S3) [WL1] +45422/($S421#48427/100 LE00 T2
W55: (83) [w11) +:s:32ms:ﬁu 842 N
055: (83) [WIL] +45422/ (454 Qs e g
PS5: (S3) [W11] 422/ ($ssai¥ySuamImOO) Y
Q35: (S3) [W11] +48822/(¢5821%kR4e :
A57: '0n season -H;
A59: 'Steam in plant used (kg/hr)
659: ($3) [Wi1] msa*% ¢ a 'Y,

B59: [S3) [WI1) +H53¢

is: (o) ) g LRIV BRVNIWNEINTD

J59: (83 [Wl1l] #J83%)

159: (53) “%*Wﬁ € - Y,
159: (53) [wiih)+CEARLIT '

ut: i) () R NN 1 JEU N A1 I VIR 1@ B
Ns9: (s3] [¥11]ensaenat

059: (83) [W11] #053+037

P59: (83) [WIl] +P53*P3T

Q59: (53) [W11) +q53#Q3T

AG0: 'Steam in generated electricity displace (kg/br)

050: (83) [N11] ((G54#G36)%(45428/100)%(§5429/100)#(48430/100)/(G36/G3T)) /655

HEO0: (§3) [W11) ((HS4#H3E)*(§5428/100)%($5$29/100)#($5430/100)/(RIG/HIT) | /855

- 160: (83) [W11]) ((IS4*136)%($5$28/100)%($5529/100)#(45430/100)/(136/131)]/155

J60: (53] [W11] ((J54#338)%($5428/100)%($5829/100)#($S430/100)/(J36/331)) /355

E60: (S3) (W11] ((RS4$E35]#(§5428/100)#($5429/100)#(§5430/100)/(K36/KIT))/LS5

L60: (S3) [WID] ((LS4*L36)%(45428/100)%($5429/100)#(45430/100}/(L36/LIT)) /LS5

WG0: [83) [WI1] [(MS43H38)%(§5428/100)#($S429/100]#(48430/100)/(MIG/H3T]] /M55

|



060:
peo:
Q60:
AG1:
G61:
B6l:
I61:
J61:
E6l:
L&1:
HG1:
NEl:
061:
B61:
RAL:
hG2:
GE2:
HG2:
I62:
J6e:
E62:
LG2:
H62:
¥o2:
062:
Phz:
Qh2:
A63:
G63:
BE3:
I63:
JG3:
[{+H
L63:
HE3:
H63:
063:
PG3:
Q63:
Agd:
Gh4:
LITH
I64:
J64;
Ebd:
L64:
NEd:
NGd:
064;
Pod;
Rb¢:
A65:
H1E
HE5:
[65:

162

(83) [WI1] ((054%036)%($5428/100)#($5429/100]%(45430/100)/(036/037))/055
(S3) [WIL] ((P54*P36)#(85828/100)#($5$29/100)¢($5430/100)/(P36/P3T) ) P55
(S3) [WI1] ((RS4+Q38)*($5428/100)#($5$29/100)#(¢5$30/100)/(Q36/Q37) }/q55
"Total stesm used (kg/hr)
(§3) (WI1] +6594660

($3) [WI1] +H59+HE0

(§3) [W11] 41594160

(83) [W11) +J594J60

(83) [W11) +E59+E60

(S3] [WI1] +L59+L60

(53] [W11] #K59+M60

(53] [WI1] +N59+H60

(53) [W11] +059+060

(83) [W11] +P59+p50

($3) [WI1] +Q59+Qs0

"3

(S3) [WI1] ($M$23-5H§24)/4uss!
(53] [¥11] {1!:zs-:x:z¢Jf:ui!!""""-‘
(53] [W11] ($¥$23-fms24)/

(83) [WI1] ($M$23-SM824)/8
(83) [WIL] ($M423-gug24)/suul®
(§3) [W11] (§M$23-$M824)/5Hs2
(83} [WI1] (fug23-fus24]/s
(83) [WIL] (fu423-gu824)/
(S3] [WIX] ($M823-5H824)/8K3
(83) [W1L] (§Mg23-$Ms24)/4
(33) [W11] (§Mg23-gMs24)/8Ms25 Iy
'"Terbine condensing outlet enfhal [k‘l?. e
(83) [WI1] +$M$12+GE2¢4H813 T
(§3) [W11] +4ug12+56255u813 ——
(S3) [WI1] +4Mg12+162%4M813 LTRIIN T/
(83) [WI1] 45M512+762¢ N84 i ‘
(83) [W11] +gus12+ka2sqig s O
(83) [WI1] #fMg12+L628§u40% Y
(83) [w11] HSI2AUEZISNA o

(83) [W11] +$M812+NG284H$1 «Jﬁ
{SS; {HII! HELLI0GZEILS - ,
§3) [WI1] +$M$12+PE224NE1S = &
(83) [W11] +fugi2s ,u:ﬂﬂ |
"Mew boiler nutletﬁs g ]V] El VI j w EI’] ﬂ ‘5
(83) [WI1] #4Ms2T+5u28 ¢

(S3) [¥11] 44us21s8ue28 bk e L i A
8 AEG ON I NRINYAY
(83) [WI1] #fu$27+5u828

(83) [Wi1] +§ug27+5u428

(83) [WI1] +§M§27+§Hs28

(83) [W11] #$Ng27+8N328

(83) [WI1] #4mM$27+3H428

(83) [WI1] +4mMs27+5u828

(83) [W11] #§M§27+§Mg28

'Condenser pump.work (kj/kg)

(83) [NI1] +$8410%($P§15-$R§14)/(45415/100)

(83) [W11] +§S§108($R§15-4P414)/($5415/100)

($3) [WI1) +45§10%($F415-4R$14)/($5815/100)

s
]



J65: (S3] [WI1] +4S410%($F§15-4F§14)/($5415/100]
E65: (83) [WI1] +4S§10%($PE15-§P414)/($5815/100)
L85: (S3) [WIL] +§S§10%($PeL15-§F814)/(45415/100)
MG5: (83) [WIL] +4S§10%(§FS15-4F$14)/($5415/100)
NG5: (53] [W11] +#$S4108($FE15-4F414)/($5815/100)
065: (S3) [WL1) +45410%($PE15-4P414]/(45415/100]
PE5: (S3) [WI1] +45410%($F$15-4F414]/(45815/100)
Q65: (53] [WLL] #§S§10%($ES15-5F414)/($5415/100)
466: 'Condenser puap outlet enmthalpy (kj/kg)
G66: (S53) [WIL] +§M$144G65

HEG: (83) [WI1] +#$M$144HE5

166: (S3) [W11] #$H§L4+165

J66: (83) [WI1] +4M$14+4165

B66: (S3) [W11] #$N$144E85

L66: (83) (WI1] +$Mg144L65

ME6: (83) [WIL] +#§M§14+M65

HEG: (S3) [WD] +§M$144XE5

066: (53) [WLL] #5M$14+065

PEG: (S3) [WI1] +$M$14+P85

QE6: (83) [WIL] +#§M§14+Q65

A67: '01d boiler outlet massflo
GET: (83) (WII] (4MS2T3$H§11-GL®
BET: (S3) [WI1] ($MSZTHENE11-HE MR
I6T: (83) [W11] ($M§2Tequsll-1a144
I67: (83) (WLL] (§M$2Tagugll-J51¢ N$15-4K418)
E6T: (S3) [WIL] ($HS2T#§M§11-RE124NS dLisL 4/ (§Hg15-5N518)
L6T: (S3) (WIL] (SMS2THNS11-LE1%4N SHAAS LELL R /{$H815-4ug18]
MGT: (53) [W11] ($M$27#SME11-METESNS19 3 20 ﬂlflil:15-i!$lil
N6T: (S3) [WI1] (§M§275k811-Na1#4H§ 16 NGH :l 0 /(§H§15-$Hg18)
067: (83) [w11] ($¥327# 51106 1#HE13-064 08 $HE30]/($HE15-4ug18)
PET: (53) [W11j (§M§ET#§H§11-PE tiu G- PEL ¥ 0% ]/ ($M815-5K818]
QET: (S3) [WIL) ($M2T#§HS11-Qeihgne10-0R4eus10+8Ns2050R1-BEESNSR0YTA(sHS1s-1us15 )
468: 'Deaerator outlet sass [UWARREE " & 4

G68: (53] [W11] +G64+GET i~

H58: (53) [W1l1] +HG4+HET Iﬂ
168: (53] [W11] +I64+167
168: (53) [WI1] +J644+J67
E68: (83) [W11] +E64+K8

it () ) et um V EJVI’ﬁ WEIN°
KES: (83) [W1l] +M64+M57 9

NEB: (83) [WI1] +NG44NGT

i 3 0 | AINIUURIINYIAY

g68: (53) [w11] liﬂﬁ?

A69: 'Deaerator inlet mess flow (kg/hr)

G69: (83) [WI1] (GEB®§M§15-CHIsEMe20-SHEI0*GEE)/§HS2]
BES: (53) [W11] (HG&*§H§15-Eo0esMs20-SHe304HRE ) susL1
169: (S3) [WI1] (T68#§M415-T15955M820-4MgI0%166)/sus21
JES: (83) [W11] (J68*4M$15-J9+5M420-4He304J66 ) /susL1
E69: (83) [W11] (EGB#4M§15-E53=$u§20-5M$30%K66 |/ $HE21
L69: (S3) [Wil] (LEBs§M§15-LaS=SNEL0-4MsI0%LER)/SHEL]
NES: (83) [WIL] (MEB*§M§15-ME9LSMS20-SUsI0BHER)/SHSL]
HES: (53) [WIL] (MEB*§ME15-N32sug20-4NsI0%HER)/SuEL1
069: (53] [WI1] (06B#§M§15-059%§HE20-SHS30%086 ) /$Ns2L
PES: (53) [WLL] (PoasgMyls-Poa*sNs20-SHEI0¢PEG ) /SHEL1

MU HER T
§15-§M818)
L SHE15-4us18)

163



Q69: (83) (W11} (QGEsM§15-QE0#4Me20-SKE204QE)/HNs2L
AT0: 'Wew boiler pump work (kj/kg)

G70: (83) [WI11) +$84118($Rg19-$F§1T)/($5817/100)

HT0: (S3) [WI1] +48$11%($P§19-$F$17)/($5417/100)

I70: (S3) (WI1) #4S§11%(4F$19-4P§17)/(48417/100)

J10: (S3) (WD) +4S§10¢($RE10-4RE1T)/($8817/100)

E10: (83) [W11) +$S$L1#(4R819-$F17]/(¢5417/100)

L70: (53] [W11) +4S810#($F419-4R$17)/(45817/100)

NT0: (S3) [W1L) +4S$11%($FE19-§F$L1T)/($881T/100)

NT0: (S3) [WIL) +88410%($P419-$FS1T)/(45817/100)

070: (83) [WI1] #§S§11#($Fe19-4P41T)/(45%17/100]
PT0: (S3) [WL1] +4SHI1#(¢P41S~§RE1T] /(458 1200000
R10: (S3) [WI1] +4s9118($F§19-$F417)/($SH0RAN00

AT1: "Mew boiler inlet enthelpy (kj/k2h

GT1: (B3] [WI1] +$M416+4GT0
BT1: (S3) [WI1] #§H$164H70
I71: (S3) [WI1] 448164170
IT1: (53] [VI1] +$M§16+370
ET1: (S3) [W11) +4M$16+K70
LT1: (83) [W11] +$M$16+LT0
HT1: (53) [WLL] #3K$16+K70
NT1: (S3) [W11] +4M$164N10
071: (§3] [Wil] #§M§16+070
PT1: (S3) [W1L) +§M$16+BT0
Q71 (83) [WI1] #4M$164Q70
AT2: '01d boiler puep work Etjftgj
G72: (S3) [W11] #4S811%(4F820-4F41
B72: (§3) [WI1] #§Ssl1#(4Pse0-5F318)/ {,‘r i
172: (83) [W11] +45§L1%($Fe20-4F518) /(885
J2: (83) [W11] +§S8118(4PS20-SF818) /(45! YE7IBT),
ET2: (83) [W11] #4S811%(4F8L0 Il -
L72: (S3) [V11] #§8411%({4Ps20=
M12: (83) [¥il] +151111{:F=z+fg,»
NT2: (§3) [WID] #$S§11%{$F§20-FRed3
072: (53] [W11] +45§11%(§Fs20-4R8 auus ;1100
PT2: (33) [WIL] +4S§11#(4Fs20-5FF18)/($8816/100)
qr2: (53] [Wil] HSSH*ﬁiED §PEI0) M45816/100)

i e LM 18N NN
» i i aen salamAngnae

B73: (83) [W11] sgus16+0fd

L73: (83) [¥11] H#IE+L11

M73: (53) [W11] +$M$16+HT2

NT3: (53] [Wil] +4M4164H72

013: (83) [WL1] +$M$164072

PT3: (S3) [WI1] +$M$16+PT2

QT3: (53) [WL11] +#4Ms16+QT2

AT4: '"Fuel demand (kj)

GT4: (53) [WL11] (($M$10- ﬁTl}*Eﬁif[iﬁiiif!ﬂﬂ}+[i!il!-GTI]*EETI{iEillflﬂﬂ]]*[EEEIG!T1
B74: (83) [WI1) (($M$TO-HTL)#HE4/($8813/100)+(§ue18-H13)*061/(4S$14/100))#(H36/837)
I74: (53) [WIL] (($M$10-T71)%064/($5513/100)+($us18-T1T3)%I67/(45814/100))%(136/137)
I74: (S3) [WL1] ([$H$10-I71)#364/(§5813/100]+($us18-773)8367/(48414/100) )#(J36/331)
ET4: (53) [Wi1) (($MS10-ET1|3EG4/($8513/100)+(4MS18-RT3)5R6T/(45514/100))#(0I6/RIT)




L14:
MT4:
NT4:

074:
P4
Q4
ATS:
G75:
H7G:

175:
J75:

£15:
L75:
K75:
N15:
EH
P75
q7a:
£76:
G75:
RT6:
[76:
I76:
ET6:
L76:
LELF
N76:
076:
P76:
q76:
A7T:
(HEH
a:
I
J17:
K
L17:
Hit:
K1T:
017
P17:
QI
ATS:
G78:
B18:
[18:
J18:
E78:

L78:
Nid:
N78:
or8:
p78:

Q18:
481
LYLE
G84:
Hg4:

(53) [WI1] (($M$10-LT1)SLEA/($5$13/100)+($MS18-LT3)8LET/($8414/100))5(LI6/L3T)
(S3) [WIL] (($M$10-MT1)#MG4/($5413/100)+(§MS18-MT3)4MET/(§S414/100) )¢ (N36/u3T]
(S3) [WIL] (($M$10-RTL)*NG4/($S$13/100)+($M$18-RT3)#NGT/($S$14/100) #(N36/KIT)
(83) [WI1] ((§M$10-071)%084/($S413/100)+($K$18-073)*#067/($8414/100))#(036/031)
(§3) [WI1] (($M410-PT1)*P64/($S813/100)+($H418-PT3)*#P6T/(45414/100))%(P36/P3T)
(53] [WIL] ((4M$10-QT1)*QE4/($S413/100)+($H$18-QT3)#Q87/($5$14/100))#(Q36/Q31)
'Blectricity for export (kwh)

(53] [WI1] +640#636/G3T
(53) [W11] +H40+H36/437
(3) [W11) +140#136/131
($3] [W11] +J40%36/037
(83) [W11] +E40*E36/K37
(83) [¥11) +L402L3G/L3T
(83) [W11] +M40#MI6/43T
(83) [W11] +Ke0=X3E/N2T
(§3) [Wil] +040%036/037
(83) [W11] +P40#R36/PIT
(83) [W11] +q40%Q36/QaT
'Electricity in plent nsed
(§3) [W11] +G54#G36
(83) [WI1] sHS4en3E
(83) [WI1] +I54%138
(83) [¥11] #J54%736
(83) [W11) +E54E38
(83) [W11] +L542L36
(83) [W11] +ME4M28
(53] [W11] +N542N26
(83) [WI1] 0542038
(53) [¥11] +P54sp3g
(83) [W11] +Q54#q36
'Blectricity for displace (kwh)
(83) [W11] (GE4*G3E)%($54dk/1
($3) [WI1] (HS4H26)%($ages
(53] [WI1] (I54%136)%(§54
(83) [W11] (J542J36)%(4542k
(53] [W11] (R549E35)#(45828 Fuultt:s 311004#(

(§3) [W11] (L54*L36)%({$5428/10 }:iss;as;:nn:*{:s::nrluul

(83) [W11] (Mi4#M36)¢ 1512811 ﬁmﬂﬁﬂﬂﬂﬂ
(83) [WI1] (WGd#n3
i i R A 10 3

{83) [W1l1] (PS4*P36/®445428/100)#(§5423/100)#($5430/100)

ARSI N N R Y

(§3) [W11) (W75+RT64H17)/H36%H3T
(83] [W11] (I7541764177)/13641317

(53] [W11] (JT5+J764017)/336¢331

(83) [W11) (R75+K764K77)/K36¢K37

(83) [911] (LT55LT6+LT7)/LI64L3T

(S3) [WI1] (MT5+M76+NTT) /M3GHT

(83) [WI11] (NTS4NT6+HTT)/NIG#N3T

(83) [¥11] (07540764077} /036%037

(83) [¥11] (P75+P76+PTT)/P36EP3T

($3) [W11] (QT5+Q76+Q77)/Q16%Q37

'"0ff sesszon

"Stean in genmerated electricity displace (kg/hr)

(83) [WI1] ((G543G36)%($S828/100)%(4S829/100)%(1-45430/100)/(C36/63T)) /G55
(53] [WIL] ((HS4*E35)(§5428/100)#($5529/100)#(1-45830/100)/(B36/H3T)) /855

400
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J84:
B84
L34:
Nad:
NB4:
084:
PB4
QE4:
AR5,
Ge5:
HB5:
185
Ji5:
EES:
L5
NBS:
Nas:
085:
pas:
Qes:
ABG:
GB6:
Heg:
I86:
J8g:
Ed6:
L3g:
MEG:
NEG:
08h:
P8G:
ga6:
ABT:
Gan:
H8T:
187
J81:
EiT:
L&7:
HET:
NaT:
087:
pat:
qeT:
ABR:
Gig:
Has:
I88:
Jag:
Eag:
Lag:
MEE:
NBB:

(83) [W11] ((J54#J36)#(45428/100)#(45529/100)¢(1-45430/100)/(J36/332)) 1355
(83) [WIL] ((ES4$E36)#(4S428/100)#(45429/100)#(1-45430/100)/(KIG/E3T) ) fA55
(83) (WD) ((LS4*L36)=(4S428/100)#(45429/100)%(1-45420/100)/(L36/L3T))/L55
(83) [WIL] ((M54%M36)#(§5428/100)#($S§29/100)%(1-$5430/100)/(M36/N3T))/u55
(83) [WIL] ((NS4*R36)*{§S428/100)#(45429/100)%(1-45430/100)/(NI6/NIT))/N55
(53] (W11] ((054#036)*{$5428/100)#($5429/100)#(1-45430/100)/({036/037)) /085
(83) [WI1] ((PS4sp36)={§S428/100)%($5629/100)#(1-45430/100)/(PI6/P3T]] /P55
(S3) [WIL] ((Q54%Q36 % (55828/100)%($S429/100)#(1-$5430/100)/(Q36/Q37)]/Q55
'Stean in plant used (kg/hr)

(53) [W11] +GBd4

(53] [W11] #H&d

(§3) [W11] +184

(83) (W11] +J84

(§3] [W11) +E&4

(53) [WI1] +L8d

(53) [¥11] +M84 =
(83) [W11] #NBd -

[$3) [¥11] +084 ,
($3) [W11] +P84 7
(53] (W11] +Q84

'13

(S3) [WII] ($M323-sms24)/ -
(83) [WI1] ($Ms23-4M824)/ su8 o
(83) [WLL] ($Mg23-gugaue)/ .
(83) [WI1] (§M§23-4N824)/5K82 -
(3] [W11] (§Mg23-gM24)/ ¥ .
(3] [WI1] ($H$23-sM324)/8
(83) [WIL] ($M$23-§u824}/5u52
(83) [WII] ($Mg23-guM824 ) sus2
(83] [WI1] (4Mg23-gug2e)/su528
(3] [WIL] (§M8$23-$u524)/5H825
(83) [Wi1) ($M$23-§Mg24)/5ug25
"Turbine condensing outl:¥es _
(S3) [WI1] +§M§12+G8G+SURLE <
(83) [W11] +$u$12+H86#gMed ~
(83) [WI1] #gug12+186%5u81 i@i

(S3) [WI1] #$M§12+4J86%5MS15

(53) [W11] #3Mg12+R8624K813 o

(83) (W11] +SM$12¢L0RFRSI%m 1 o g

(53) [W11] +§u412 :’M;ﬂ
wmwmrsaqwﬂﬂ§Wani

(83) (W11] #4M$12+088%¢us13 ¢ . 'y
(83) [W11}e 14H413 : a 180 ~ A 01~ —
i ek i ) U HA1INETR
'Condenser myap outlet enthalpy (kj/kg

(83) (WIL) +88$10%(§FS15-SR914)/($S515/100)¢4u814

(83) [WI1] +4SS10%(4RF15-SPS14)/(4S415/100)+3Ks14

(83) [WIL1) +4S410%($R415-SP814]/(45415/100)+4Ms14

(83) [W11] +4S§10%($PS15-5F$14)/({$5415/100)+gus14

(53) [WIL] +§S$10%(§F415-8PS14)/(45815/100)+8Hs14

(§3) [WIL] +48910%(§F§15-5R814)/($5415/100)+34814

(53] [WIL] +$S§10%($PE15-SFS14)/(§5415/100)+4M814

(83) (WIL] +§S410%{§P$15-5P814)/(4S815/100)+5u814

088: (53] [W11] +§8§10%($FS15-5P814)/($5415/100)+$M814
PBR: (S3) [WIL] +$S410%($Pg15-SFS14)/($5415/100)+$us14
QE8: (S3) [WI1] +458104($F415-4R414]/(45515/100)+4K514
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AB3: 'Turbine extraction outlet mass flov (kg/hr)

G83: [S3) [WLI] (+GB5*4MS20+4N8204GE8-GASHSHS19-§HI284$HE15 )/ (4He15-4u811)
BES: (53] [WI1] (#HBS#5ME2044M204RBR-HASHSNS10-SUs2848MI15)/(8HS15-Sug11)
189: (S3) [WIL] (4185#4ME20+4H§ 3041881053 Hg19-NS28%4HE 15)/($HI15-4s11)
J89: (83) [VIT) (+J8524HE20+$H8304788-T85+Kg19-H82848H815)/ ($uS15-4811)
K83: (53] [WIT] (+HBS*4M420+§Mg304E08-EB5H4MS19-U2628HE15)/($HS15-4Ks11)
LES: (S3) [WI1] ($LBS#SMI20+8Me30L88-LB5H5MS19-SU2608H815)/($HS15-4H811)
MB3: (SI) [WI1] (+MB5#SHY20+5H4304HBS-HR5TEN19-SHE284SME15 )/ (4HS15-SHS11 )
NES: (3] [WI1] (+NBS#SHEZ0+SNe308NAB-NES#4HE19-4HE2044NY15 )/ ($HS15-4H811)
083: (83) [WIL] (+085#4H820+4M830%088-08548H819-§Hg28%4NS15) /(Mg 15-4us11)
PES: (S3) [WII] (+PBS*3M420+8MY30¥PEB-POIHSN10-4ME20%8HS15 )/ (SHS15-SMs11)
QBS: (SI] [WI1] (+QB5#4HS20+5HI30%QBR-QB5¥INS LO-RUAZBHNS15 )/ ($HS15-SHs11)
AS0: 'Mew boiler feedwater puap work (kj/kginN %1

630: (S3) [W11) +4S411%(§PS18-4R$17)/ (94
B90: (S3) [W11] +4S811%(§FY19-87917) PHRE
I90: (53] [WIL] +48411¢($FE19-¢RS 1 TTPPESS
JO0: (83) [WLL] #$8410%(4Fg19-¢F¢IT

KS0: (S3) [WII] #$5811%(gpPg10-4
L90: (53] [WI1] +$8411¢($Ps10-$Pesaples
¥30: (83) [WI1] +48§10%(4rs19-§081

N9O: (S3) [W11] +4S411%(§FS10-4E
090: (83) [Wi1] +§3411%($Fg19-F417 !
PS0: (83) [W11] +45411%($R518-sngdl) /
QI0: (S3) [WI1] +45§11%(¢pe10-99%]7
A31: "New boiler iniet enthelpy (k
G91: (53] [WI1) +§§184630

H91: (853) [W11] +5M§16+E80
I91: (53) [WI1] #4u§16+1%0
J81: (53] [W11] +4M$16+J90
E91: (53) [WIL) +$M315+480
L81: (33) [WI1] +§M§164L30
H31: (S3) [W11] #8u§16:u30
NOL: (53) [W11] +5H416+090 Qe .
081: (53) [¥11] +sug1ss080 B Y |
POI: (83) [WI1] +$M§16+R90 = -
Q91: (83) [WI1] +#§K§16+q90 m ﬁ
A32: 'New boiler outlet nass flov (kg/hr)

692: (S3) (W11] (G89+4Ms28) ‘a W
w: s o w9 10) TN NN T WYNT

192: (83) [W11] (Jed+susfRl)

: ¢ LY,
K92: (S3) [W11] (E89+$Hs528) , —

192: (83) [Wl1 ! ' \

o MR NN SO RN YA Y
N92: (S3) [W11] (Wegsdwg2s)

042: (83) [W11] [o8S+3us28)

P32: (83) [WII] (P89+us28)

Q92: (S3) [W11] (qeo+iNssa)

A83: 'Fuel demand (Ej)

G33: (S3) [WIL] (+4M$10-G31)#G92/($5813/100)%(680-636/631)

H93: (S3) (WIL] (+$M§10-HS1]#HS2/($S813/100)%(680-836/H31)

193: (S3) [W11] (+$N$10-191)%192/(48813/100)%(7680-136/137)

J93: (S3) [W11] (+$M8$10-791)%J82/($8813/100)%(7680-35/437)

K93: (S3) [WIN] (+$M810-E91]#E82/($5¢13/100)%(7680-K36/K31)

L93: (83) (WIN) (+#$H§10-L91)%L32/($S813/100)%(7680-LI6/13T)

¥83: (S3) [WLL] (+$MS10-491]4¥92/($5413/100)%(T680-435/k31)




N93: (S3) [WI1] (+N410-N91)¥NS2/($813/100)¥(1680-NIG/NAT)
093: (53) [W11) (+4M$10-091)%082/(454$13/100)#(7680-036/031)
P93: (S3) [W11] (#4¥410-P31)#p92/($5413/100)#(7680-PI6/P3T)
Q93: (53] [WL1] (+#$M$10-Q81)*Qaz/(45413/100)%(7680-Q36/Q3T)
A44: 'Electricity for export (kwh)
G94: (S3) [W11] +G42%(7680-G36/G31)
B94: (53] [W11) +H42+(7680-H36/H3T)
[94: (83) [WI1] +142%(7680-136/1317)
184 (83) [WI1] #J42%(7680-J36/337)
K94: (S3) [WI1) +R42#(7680-RI6/K2T)
LO4: (83) [WI1] +L42#(7680-L36/L3T)
M44: (S3) [W1L] +M42%(7680-MI6/K2T)
HO4: (S3) [WI1] +N42#(7680-NI6/N3T)
094: (S3) [W11] +042%(7680-026/037)
P94: (S3) [WI1] +P42%(7680-PI6/P3T)
Q04: (S3) [W11] +Q42#(7680-Q36/Q3T) bt
A95: 'Electricity for displace Etw" ‘
G35: (53) [W11] (G54%G36)%($8826/100 ; '
B95: (83) [WI1] (HS4*R3G)*({¢s428/700
1952 (S3) [WI1] (I54%136)%($5428/1
795: (53) [WI1] (J54%3%6)%($55207900) LS e
E95: (S3) [Wil] (KS4¢R3E)#(§S428/104
LS5: (53] [WI1] (LS4L36)%($5528/00)%
MOE: (S3) [WIL] (MS4#M36)%(§5826/ 10091 ¢ 3475 s
NES: (S3) [WIT] (NS4sH36|#{ 45428, Lol + (485 0100 [#4E =48
095: (S3) [W11] (054%038)% (554287100 | s §lE Fp0GI*L =S
PSS: (S3) [Wil] (P54=P36|*(4S928/1000%(s38Es/10RIHI~4S
Q95: (53] [W11) (Q54Q36)s(¢5828/100]+ (82348048
A%6: "EWtotal e
G86: (S3) [WI1] (G94+G35)/(T680-G36/631)
R96: (83) [W11] (H34+B95)/(TE80:F36/EARIE
196: (83) [W11] (I94+095)/(7680-aaliaT S, L
196 (53] [W11] (3944395 )/ (T680VARAISTE = ‘
E96: (S3) [W11] (MO4+E85)/(7680~LEH"E
L98: (83) (W11] (L94+L95)/(1680-L44/L7
W8G: (53) [W11] (M94+M95)/(7680-H38/M3T)
W9E: (83) [W11) [naumamn-nma 'Y,

ot (83 1] (weosgiQUBEM N NINEINND

POG: (S3) [WI1) (Pa4+P5
QO6: (53) [W11] (Qu4+q95)ANee0-q26/Q17)

498: 'Totalfuel duﬁt'} e e i o 'Y
548: (54) [nn{av )]a imu : f] N QF '

HO8: (S4) [WIl] +AT4: , ﬁ‘ﬂ : Vi 'Jﬂﬂ']aﬂ
198: (s4) [wi1] +fh4s103 '
J88: (S4) [W11] 4374493

E98: (54) [W11] +ET4+093

L98: (54) [W11] #L74+L93

N98: (S4) [W11) +MT4+H93

NOB: (S4) [WL1] #NT4+H93

098: (S4) [WI1] +0T4+093

PaB: (84) [Wil] #PT4+P33

Q98: (S4) [W11] +QT4+Q93

499: 'Waste fuel demand (kj)

699: (83) [W11] +698-G38#45419+1000000
B99: (83) [W11] +H98-HI&=$551951000000
[99: ($3) [Wil] +I98-I3B%§5§19%1000000



J99:
E£99:
L99:
g
H3g:
048;
pag:
Qes:
ALDD
Glo0
B100

[100:
J100:
E100:
L100:
K100:
Ki00:
ol00:
P100:
QI0D:

(83) [W11] +J98-738¢$5419¢1000000
(83) [W11] +E38-E38+45419%1000000
[83) [W11] +L98-L38#$S$19¢1000000
(83) [WIL] +M98-K38%$5$19¢1000000
(53] [W11] +NOB-N38+4S$19¢1000000
(83) [W11] +098-D38#45$19%1000000
(83) [W11] +P38-P3B#4S$19%1000000
(83) [W11] +Q38-Q3a+$s$19¢1000000
: "Total electricity fer export (kwh)
: [83) [W11] +G75+634
: (83) [WI1) +HT3+H04
(83) [W11] +1754194
(S3) [W11] +3754394
(S3) [WI1] +E75+E94
(83) [W11] 41754194
(53] [WI1] +M754M84
($3) [W11] #H75+N94
(§3) [WI1] #075+0%4
(83) [WI1] 4P75+p34
(53) [WIL) +Q75+Q94

-Es
AULINENINYINS
AR TN TN
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El: "Table 5.1 171

[2: [W8] 'The Beonomic Bvaluation of Cogeneration Systea
Ji: 'Bxample Sugar Mill (Base Case)

[4: (W8] 'Cogeneration for | MW Export

A5: +4N4E

Bi: +4E$60

C: [W10] +$K§60

D5: [W8] +4E$6!

F5: +$N46

G5: +$B460

HS5: [WID] +$K460

I5: [W8] +§E461

ES: +§N§E

Li: +$E$60

5. W3] +4K$60

N5: [WI0] +§E461

Ra: 4B

§5: +4E§60

T5: +4K$60

U5: +§E46]

AG: 'Installed Cost
C6: [W10] 2794406¢]
D&: [¥8] '  Baht
F&: 'Max.Cont,Rating
BA: [W10] 1

I6: (W8] ' MW

E6: "Buyback Price
NE: [W10] 1.25

06: 'Baht /KWl

R6: 'Country

T6: "THALLAND

AT: 'Loan Amount

CT: [W10] +Co#0.4
pI: (W3] ' Beht
F7: 'Loan Tera '
B1: [ViD] 10 v
I7: [W8] "Years '1
ET: 'OkM Cost ¥
NT: [W10] 2310233

P AUHINENINGINS

48: 'Salvage Value

2 W AN TN URINYA Y
D8: [w8) ' :l?q[ ‘ ' ‘
F8: 'Gurpuut:ﬂ t v = o =
H8: [wlo] *

[8: W8] '%

E8: "Heating Value of Bagasse

N§: [Wi0] 7.53

08: 'MJ/HG

R8: 'Factory

T8: 'Example

Ad: 'Loan Interest Rate

cd: [WI0] 15.81

D4: [WE] '%




F3:

Hs:

[ LE

N

09:

R3:

T9:

A10:
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NlL:
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nid:

AlY:
ci3:
Dl
Fii:
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113:
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AlS:
HEE
Hi5:
[15:

'"Depreciat.Policy

[W10] 'Linear

'Heating Value of West Fuel
(WD) 12.68

'MIfEG

"Pravince

'Rajburi

'Bquity

[WL10] +C6-CT

[W8] ' Bahkt

'Discount Rate

[W10] 13

(W8] '3

"Heating Value of Fuel 0il
[vi0] 39.77
'"WI/Litre
"Exchange Rate
5.3

"Baht/}§ US

'Book Life

[Wia] 20

(W8] ' Vears
'Period Study
[wio] 10

[W8] 'Tear

"0&M Growth Rate
[Wlg] 531

'%

"Waste Fuel

i}

'% Change
'Bnergy Charge
'[Ilﬁ] 0 ‘;:' .-.',
{WR] 'Baht/EW 5 A
'Contract Terss S — = -3 ]
[¥10] *5 - 10 7 A
[¥8] 'Year - -
"Buyback Bscalation
{Ilﬁ] 0

s i ﬂumwmwmm

'% Change

il 8 5m RINTUUNIINYNEY

"Pueloil Price
wioj o

[#8] '%Change
'Blectricity Price
[Wio] o

'% Change

"fear

15991

[Wi0] 1932

(W8] 1933
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015:
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I18:
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LI%:
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019:
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J20:
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I21:
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N21:
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1995
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(W3] 1997
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'END

[WID] 'Base Year

"Blectricity for Expert (EWH|
[W10] 7680000
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1680000
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P21: 0

Qil: 0

AL2: 'Displace Puel 0il (MJ)
H22: [WI0] 1.341%10°7

122: (W8] 1.04%10°7

J22: 1.248%10°7

K22: 1.155410°7

L22: 1.269%10°7

H22: [W9] 1.648%10°7

W22: [W10] 1.583#10°7

022: 1.671#10°7

P22: 1.387410°7

Q22: 1,264%107

A23: 'Bagasse Price (Baht/ig)
H23: (W10] 0.12#(140,03125+§CH13/100) *(+1)
123: (8] +H23¢(1+0,00339/823+$C413/100 \\
J23: +123%(190,00350/123+8C813/100|" (b
K23: +123%(1+40.00357/J23+§C813/100) TR
L23: #123%(1+0.00357/E23+4C$13/100) LtLy

N23: [W9] +L23%(140.00357/L23+80Y ;
W23: (WIO] +M23%(1+0.,00357/423+404
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Al4: "Blectricity Price (Baht/ENj
BE4: [W10] 2.45%(1+40.06+4ug13,/ 00 )
124: (W8] +B24%(140.054N13/100)
J24: +I24%(1.04+4N813/100)

K24: +J24%(1, 044$K813/100)

L24: +R2A%(1.044§N813/100)

M24: [W9) +L24%(1.044$N813/100)
W24z (WI0] +N24%(1.04+$N813/100)
024: +N248(1.04+4N413/100)
PE4: +024%(1,04+$N813/100) -
R24: P43 (1. 044N 13/100) g/
A2§: 'Buyback Price (Baht/KWELZD "“7‘
H25: [HI0] +8N$6%(T12/100+1.07055 T

125: (W3] +H25¢(1.06054712/100] | v

J25: +125%(1.05044§7412/100)
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Al6: 'Waste Fuel Price (Baht/KG)

H6: [W10] (1+T$11/10040,05) (K15-$6815+1)%0.459

I26: [WB] (1+4T411/10040.05)" (115-$G815+1)#0.459

J26: (14$7411/10040.05)" (715-46815+1)#0. 459

K26: (1+§T$11/10040.05)" (K15-8G$15+1)%0.459

L2G: (1+4TH11/10040.05)" (L15-46815¢1)%0,459

M26: [W9] (1+47411/10040.05)" (NI5-4G$15+1)%0.459

N26: [W10] (1+§7$11/10040.05)" (N15-$G815+1)80,459
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"Puel 0il Price (Baht/Litre)
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(W8] +H27¢(1.1088+H13/100)
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BELTOO0

6269000
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[W9] 5763000
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[42:
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FPALEPET/ENY 10
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[WI0] +H25#H18+4CE12+5HYG21000
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+J25%T18+4CE1293HEE#1000
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+IMHIA540364+533
+EI44RI54RI64E3D
+LI+LI5+LI6+L33

[WO] +M3I4+H35+MIB+41
[V10] +H34+N35+H36+4N33
+0344035+4036+033
+PI4+PIS4PIEHEYY
#Q344Q354Q364Q13
'Bxpenses: G
'Fuel
[¥10] +E21*EET!IHHEI!E$1I 1- B

(W8] +1218127/1000/4N810+TRRSI20/ 00T
+JEI*JETIIHHDIIHEIE+JEE*JEI lﬂuﬂfiﬂii
FR214K27/1000/§N8 1042265820/ FOBANSS
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(WI0] +M21=NET/100 HiIﬂ*H!E*HEﬂflﬂﬂﬂfiHii

'0kM Cost

[W10] +4M$TH(14$N811/100)" (HS15-$H%15)
(W8] +4NET#(L+4N4LL/100)" (LE15-3HE15)
FNGTH(L4NS1L/100) " (J415-4A%15)
sENTH{L4SNELL /100 (ESL5-4HS15)
HNETH{144NS11/100) " (LE15-4BS15)

(W3] +4NFTH(148HS11/100)" (NS15-SH15]
[W10] +$N$T#(L+$N$11/100) " (N§15-3HE15]
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+NSTH(L+SHSLL/100) " (PEL1G-SHE1S)
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Ld4:
Nid:
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P4
QiL:
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46
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L6
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RiG:
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PdG:
Qid:
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Hdd:

[48:

Ji8:

K48
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uig:

N4g:
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Q48
ASD:

HS0:

I50;
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E50:
LE0:
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0§0:
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HENGTE(L44NE11/100)" (QE15-4RE15)
'Loan + Interest
[W10] RIF((RI5-4G415)<=$087,@PUT(4CHT,4C49/100,8087),0)
(W8] BIF((I15-$G415)¢=4H4T, RPUT($CST,$CH9/100,8087),0) -
BIRF((J15-$G815)C=4H8T, RPHT($CHT,4C49/100,4H8T),0)
RIF((X15-3GS15)c=4ueT,0PuT($CHT,4CH9/100,4647),0)
BIF((LIS-4G815)c=4H8 7, APNT(§CET,4C49/100,4H57),0)
(W3] RIP((MI5-$G415) =47, RRNT(SCST, 4C43/100,5887),0)
[W10] BIF((NIS-$GS15)¢=4H87, MPUT(4CST,4CH9/100,4087),0)
RIF((015-4G415)¢=4HST, RPHT(4CHT,4CH9/100,4847),0)
BIF((P15-4G415)¢=4ng7,MPUT(§C$T, $CE9/100,408T),0)
BIP((Q15-$G§15)C=4H4T, PHT($CHT,$089/100,4H87),0)
'"Total Expenses:
#C10
[W10] #R4L+R42+HAD
[UB] +D41+1424143
HIATHI42404)
HLALEA24K4D
sLAT+L424043
(W3] +H4L1+H424H43
[W10] ¢H4T+N42+H4D
+04 140424043
+PAI+P424PAY
+QE1+qe2+Q43
"Net Cash Flow(Before Tax):
+337-044
[W10] +HIT-H4d
[W8] +I37-144
+137-J44
+137-044
+137-L44
[W3] +M3T-H44
[WEO] #N3T-H44
+037-044
+P37-P4d
#RIT-q44
'Depreciakion:
[W10] WSLN($C$6,4088,9C811) E
(W8] BSLN($CH6,4C48,4C811)
BSLN{$CS6, 4048, 40411 )

b, iﬁii'iﬁiiﬂ U El M U\ NINYINT

(W3] @SLN($C46,4cs8, 40411

[W10] WSLN f11f:lii
RSLN (4046,
aeg@iNan sl mIng sy
BSLN(§C88, 408 ,4c111I

'Book Value

[W10] +$C8a-He48

(W8] +H50-148

+150-48

+J50-E48

FR50-L48

(W8] #L50-N48

[W10] +M50-N48

+H50-048
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Q0
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HE2:
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Pid:
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J54:
E54:
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LELE
NG4:
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pi4:
T
AS6:
G56:
LHH
I56:
J56:
E56:
Lig:
N6
[HH
056
Pi6:
@56
Hat:
I5n:
50
K57
LiT:
HiT:
N5 T:
057:
PiT:
Q5T
AGD:
EdD:
F&0:
HEd:
K6i:
LG0:
AGL:
E6l:
Fal:

+050-P48

+P50-Q48

"Corporate Tax

[W10] BIP{HEG20, (HAG-HAB)*§HY8/100,-HIBE§HEE/100)
(W8] BIF(I4630,(I46-148)%4H48/100,-[48%5u48/100)
REF(JHG20, (J46-J48 ) #4048/ 100,-J4885058/100)
BIP(E4620, (R4G-E48)+4048/100,-R4848R48/100)
BIF(L4620, (L4G-L4B)#$HY8/100,-LABSSHER/100)

[WS] ®IF(M4G20, (N46-MA8)*4R48/100,-N4RE$HEE/100)
[WI0] RIF(M4G0, (N4G-N48)+4HSA/100,-N4B+$ES0/100)
BIF(04620,(046-048)+§H48/100,-04825088/100)
BIF(P4E)0, (P46-PUB)*SRYR/100,-PA8ssHES/100)
BIP(QU6>0,(Q46-Q48)*3HYR/ 100, -Q4825HI8/100
'Wet Cash Plow [After Tar):
+046-652

[WLO] BIP(H52<0,H46,H456-H52)
[W8) RLF(E52¢0,T46,146-152)
RIF(J52¢0,J46,J46-752)
BIF(R52¢0,E46,E46-K52)
RIF(L52¢0,L46,LAG-L52)
(W3] BIF(M52¢0,M46,M46-K52
[w10] BIF(NS2¢0,N48 N4G-NS
RIF(052¢0,046,046-052)
BIF(P52¢0,P46,P46-PEE]
BIP(Q52¢0,Q46+Q50,Q46-Q52
'Cusulative Cash Plow
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(W3] +LEGHHS4

[W10] +HG64N54
64054 L7
+056+P5 4 =
+P564Q54 |
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[W8] "¢}

i{ﬁ
[¥9] "<1

<10

'$imple Payback Period

RIF($HE5650,84 ATF(§R456=0,8HA BTF(HLOOKUP(0,856..P57,1)>10,"» 10", #HLOOKUR(0,B56. .PST,1))))
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"Baht

"Internal Rate of Return (IRR)
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(TCi/THRi))/ESTR - (5)

A1MABINTI T2 TUN TEUIUNITHARLAN (STDop) , KG/HR
= STDp + EDD (8)

i £ -
1ﬁlﬂﬂiTHﬂB!1ﬂﬂ1ﬂ1n1ﬂ1uﬂu

31 = S3 = S3f + X3 * (S3fg)

X3 = (51-S3f) / S3fg (7
HE = H3E + H3EHRERLN (8)
3INn1T8801 AY FwrTadwalienatain

LEnadtuk1aann

M1 = (9)
Uiilunautau

¥conp = (10}
H5 = (11

H1HEH

ar
1H1ntﬂanTuq1sq 471 ;"af111nnin1aﬂ1;nwag1uu?u1n1

w
nauﬁqn11 T

MZHZ + M) V Y ] (12)

1u3ntna1au 'ﬂ * m

i¥

naun¢n11au1q?u 4471

U MBI SN 1N

YUM1 o+ M11 = 42 * M2 + Hli (14)

ARAINIUR NGNS

QamnaunnT 12 , 13 Ua®
M11 = M12H12+M5H5+M2HZ-M1H6-M13H13)/(H6-H11) (15)

3nAuNIT 13 uaz 14 14

M14 = (M6H6 - M12H12 - M5H5) / H14 (18)
P6 = PT =P8 (17
HE = H7=HB8 (18)



1ﬁ§unﬁa1nEﬁnEﬁuﬂ%uqnin1uﬂu
¥nbfp
H9

H9-H7 = V6 (P9 - PT)/ (Enbfp /7 100) (19)

HT + Wnbfp (20)
155ﬁnﬁn1aﬁﬁtn1a§1uﬂ?u1n1ﬁ1uﬂu

Wobfp = H10-HB = V6 (P10-PB) / (Eobfp/100) (21}
H10 = HB + Wobfp (22)

= ((H1-H9) * M9 LNCEabAIBAS 4 wi111-H0) + ¥10/(Eob/

100)) # tTif_i: (23)
UELERUN ORI
= KW % TCid (28
Ui ila1¥
= ECR#TCi (25)
Tt nauny (Epfsg
= ((ECR#TC1) ¥ (EUon/100) (26)
CREER TR
= (EDISPi4Eex (27)

on y;
uanqgiiuiag ] )

n11uiaqn111a§11unw1uﬁn1uﬂ1q£9nu (EDD), KG/HR
P

" CPFNEI RN S WB N G

100%) /(7680 - TCi/THRi)» / ESTR (28)
| g a Y,

IRARINIUNRINYINY o

ninat uuaé LUTHIRTAILAN 3]

81 = S3 = S3f + X3 % (S3fg)

83
H3

(S1-S3f) / S3fg (30)

H3f + X3 & H3fg (31)
1ﬁnautnutﬁa{ﬁua§1uﬂ?un1n1uqu

Weonp = V4#(P5-P4)/(Econp/100) = H5 - H4
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H5 = H4 + Wconp . (32}
1iini aaTas luuiunaTAILAY

MEHE = M14H14 + M12H1Z + MSHS (33)
Jnaun1In 23

(M34MZ)HE = M14H14 + M12H12 + MSHS (34)

a
- 4 - L]
1515L§au1au1Luanw1ﬁnnng1uuiu1snnquﬁu

MZH2 = M13H13 + M14H14 (35)
3ndun1T 34 uaz 3308
(M3 442 HO- 421 ___%__ 12 &imma
M2 (H6-H21 = WIZHIe= 435 [ - u3H6 (36)
Mz = (M12H1Z ) / (HB-H2) (37)
M14 = (M2HZ

= HE (38)
PT =P8 (39)
iitumitata
Wnbfp = V6 (40)
Wnbkp = H9-H7
H9 (41
1 (42)
AR AN AL ,
= (H1 - iwxumnbnnmﬂmau-ﬂi THRI) (43)

NI NN s
AP AN st

' fadatuin
= (EDISPi+Eexp)/(TB80-TCi/THRi) i46)
a11uBaIN1TLda WA RIMA (Ftotal), KJ
= Ftotal-on + Ftotal-off (47)

n11uﬁaqn11m§anu§qnﬂ&5au (WFD),KJ
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= Ftotal - BAVi#Hb#10" . (48)

o
Wiunartuidn ldamﬁwman-mua (Eexp), KWH

= Eexp-on + Eexp-off (49)

¢

AUEINLNINEING
RIAIATAUNM TN



AIAKNIN A .
-1
(Guaanu
sevutonlsa lblyama 1w

ITEM OTY UMIT _MAT'L  _LABOR

Watthour Demand Meter 1 EA $ 1,200 $ 50
Varhour Mster 1 EA 1,400 50
Potential Transformers EA 1,500 100
Blocking Relay (Dev. 68) \ 1. 250 50
Synch Check Relay (Dev. 25) SO : 5,200 100
Yoltmeter o L : 1,200 106
Synchroscope ' ; 1,400 100
Voltage Relay (Dev. 27/59) I - e — 900 50
Undervoltage Relay (Dev. 2 ‘ - 250 50
Frequency Meter . \ \\EA 3,000 100
Wattmeter ‘ EA 1,500 50
Varmeter > EA ,800 50
Control Switch o 400 50
Negative Sequence Relay (Dg , 50 50
Loss of Excitation Relay 500 50
4,000 $1,000

22 kV Circuit Brezker & SW 500
Lighting Arresters 200
Overcurrent Rzlays 1,000
Ground Fault Relay 200
A ——T $2,000

2 ,000  $3,000

" o e S HUADUN NGNS

Labor cost

e RS UM AN Y

N7 : Winrock International (1990)
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TOTAL

$ 1,250
1,450
1,600

300
5,300
1,300
1,500

950

300
3,100
1,530
1,850

450
2,550
1,550

$25,C00
33,000

4,E00
20,000

' 1,200

$59,000
584,000



ATANUIN 4
-
Ldua 'HE!I

sevucFeaTlaalibdvuwn 5w

1TEX QTY  UNIT HAT"L
3.3/6.6 kY Switchgear 1 EA $100,000
Metering & Relaying Lot LS 24,000
Recerdirg Heter (Watt & VAR) 1 EA 5,000
Grounding Transformer & Resistor | : 12,000
Transducers (Watt & VAR) 2,000
Tie Line Controller 9,000
Cabling, 6.25 MYA @ 3.3 kY 6,000

22 kY Ckt Bkr & Relays 000

Tie Transfcrmer

NOTES:

a [ = -_ .
1. Estimated cost in U.S. du}‘arﬁgééﬂ' i

2. Material cost at U.S.prig

3. Labor cost at Thaila 3;%,

> IR il
ny1 ; Winrock Entarnational 4£1930)

o AULINYNTNEINS
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_LABOR " TOTAL _
$4,000  $104,000
1.000 25.000
200 5,200

400 12,400

100 3,100
1,000 10,000
300 6.300
_2,000 59,000
$9,000 225,000
_3.000 128,000
$3,000  $128.000
§12,000  $353.000

PR TUAMINYAE



AARNIN 3
-3
LU 13“
sevm FaaTaaldvna 10 ww

[TEM QTY UNIT __MAT'L _LABOR

11 kY Switchgear $100,000 $4,200
Metering & Relaying 21.600 800
Recording Meter (Watt & Var) 5,000 200
Grounding Transformer & Resisid 12,000 400
Transducers (Yatt & VAR) A 3,000 100
Tie Line Controller 9,000 1,000
Cabling, 12.5 MVYA 8 11 kY 4,400 300
22 kY Ckt Bkr & Relays §7.000  $2.000
$9,000
Tie Transiormer with LTC 8,000
$8,000
22 k¥ Tie Line 20,000
22 kY Circuit Breaxer 500
Overcurrent Relays 5¢0
Meters & Indicators 700
Lightning Arresters 300
522,000
$39, 000
NOTES: I'a (-7 v
1. Estinated cost ﬂummﬂm‘wmm

2. Material cost at U.S. prices.

5. Labor mt’iﬁ’lﬁuﬁﬂeﬁm NN Y

ﬂH1 : Winrock International (1930}

—TOTAL

$104, 200
22,400
5,200
12,400
3,100
10,000
4,700

£9,000

$221,000
58,000
kisa,nhu
340,000
33,000

6,100
12,100

4,800
$395,000

$375,000
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ATAHWIN @

- oy - [T -r ) ‘
n11ﬂ1uu1ﬂn3uaq§uuﬂ=§uqun11n1Luu¢1unﬁuu1!q1naﬂ§1n1un11uan1ﬂﬁﬁtua

RN - i w A
NITIMMULIEINIA 1 LHANETRA, 5 LUNNENAA WAz 10 LUNNEIAR

i
NIRNHINEIUNY

W.F. 1979) AN TANEITTI4UHARTY

L - o ‘: J
Uaananaiiutadn 2 densing tuanaRludowIe 25

o 5
LUAAS AR \Wmag single-extraction

: NS
condensing vitauapty 5 I= \\\\
E.¥. : f “i= ‘RV.Alesn1n (1982) Anu1 N
FudnaiiudTaui e wtiiin 1 Wi iom x" “iluTEUY Tatauiuat 7iu bionass-
fired auR B 24 nunnu1nﬂ TunnansTuaniLang
iwianavanTgaiuing
Ronco Congu ng Corporat: achtel National Inc.(1986)1A
Fnwranu dwtotd ; —l:."‘,! 2-controlled-extraction
condensing ihil'l-:
32.25 LunneiaA ““iﬁlhqﬁn“““1“ﬁ11{;171 1 A1u ATadadiaTee TuuAas

Uniﬁﬁ ﬁtWﬁ@mlﬂapnent (USAID 2529)
Hi

1arIn1TAnE1A 34 u1u1ﬂ1un11ugtﬁﬂaanu1nan1uﬂw TnuizuuTnLuuLustiiu Tu

TR IR A 1 e,

condendling WUWIA 25 LUNNEIAR WAL 35 LUNNEIARA u1n1n11u111u1

TiihuRenatadn TaeaR T ouas

Dileep Kuway Jain (15351153nu1n11utﬂu1u1n53ﬂ1=uu1ﬁtuutuat1fu1u
11ﬂ11ﬂﬂ13ﬁﬂ&1H31Eﬁﬂﬁu1aﬁﬂuuu extraction-condensing IR 15 Lunnzina

Winrock International (1980) 1aﬁ1n1ﬁﬁnuﬁﬂ11uLﬁu1u1ﬁ1un11
LHanTasrruntuinaaeis SauTTeemita1atu a9 i anana ACLEREDRETEIH

- N i # w - s f i i
n11ﬂnnqqﬁn1ut auTaaluin ua=auqun11-nnqun513u1ua=Lnn1TuLuuluaL1Lna1
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w w
FuI1R 5 LUNNEIAA UWaz 25 LHNNEIRA

117U TENIMAUNURAYTATINT

qﬁﬂTn11ﬂ114aunu1un11nnﬂq1=uu1ﬁtuntua;1iun1ﬂ1 1=Luu1n11 aunu1u

LT
nﬁ13ﬁﬁqta1nqin1uan A8 tnn11uuua=nua1au1 ae1ui1q 1.7-2.4 1M naqnuqu

Ju - LT Tl T Lo -E Ju . |
\ATa9InTuan  uaz Coppus IATNaz FuaIuEDT RUNUTUNITRARILATAIINTHANAS
‘ i . i -, ! ! 7] ## £
inatiul  nanu 1-3 1N 24 “i‘ﬂﬁfﬂf W ULBLAZ IR TRBUA ML TEIT WAL

v i - = .2 4o
TTI RN IUTHNT L N e, CINTRTWE R0 AARILATAIINTAINAITUL TS LN

[ 3 i -]
ImgUTenaa 1 LNIREASaRTIYa 4 S un TR AT n1hﬁn1ﬁaunu1u

\\:j::\\\ WBut inastun whatesn uas

\\\ qwuﬂan1uﬁduaau1 Faitnniy

- i - f 1
a1t vaTaennena T S lugh T ghaexin \\\

-LE Ju boms
N1TAAAYLATAIRNTINY
sruyt JauTaetull

4
ATTHN 1 uidg

Fmine 1 wunnsiAA, =oa Tud1tandenaazien i

e or y~Condens ins
S

11nn113ﬂu i 2 m TR L nATRIN T TENY

w1 lFas19n1149714

JST 11uun1:1 Falonaiim
an 1’mm - IR 1u'lmnwmmgl1 U u-.mu uauauaunanmm
ST AN AR e

gasAnTgaLNinn n1nﬁ1uam1na11uuuuu Multistage Extraction Condensing

1ntuutunt1iun1utna1 % Extraction ﬂundens1ng

nu1ﬂﬂiﬂa 10 wunne 1nn uaz1a1wnanaLnu11n111.1§:nai1uuuuu one-extraction

condensing HINNIY dnuble—extraction—cundens1ng Lu11=1nu1u1anun111ﬂ
'3 i g .

inatiun  double-extraction-condensing ﬂ1u11n1n11ntna11uu back pressure

= s oms B
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A1T797 1 tlua«qu1=uu1ntuutuan1iu1n1qn1iﬁﬂ¢1

:Euaﬁqu (U

]
11807 BAITEUUTALAULLA L TH JuIA
1 MW 5 MW 10 MW
[T
aunTanan
! w o
nualaua 159,779,270
£
LnaTTuLduLuaLTIRE T 38,085,000
ABULALLTET | - 2,539,000
11uqun1ﬁu§n 200, 403,270
»
ATRARY (1 L0 200,403, 270
P o
LATAYRANTTIAEAR A \ 1,665,024
Tsuutéau15¢1ua1 *”f}_; g WA T 25,893,012
Euqu11u 428,464,576
A11H318TUn 1789 Liiue
ua:iauﬂ11¢ (un)
L4470 2,241,300
a1ﬂauu11q ,,4ﬂ4~**** = bg% 4,900,058
m'ﬁfﬂauwﬂuua ﬁg.u 7,141,358

ﬂ‘lJEI’WIEWﬁWmﬂ‘i

vna s AkioutaL ande ID‘LHHHB1HH 1ua111HﬂﬂﬁﬂﬁTﬁuwnun11unuﬁ1ﬂ11 6
) TSN ) o
LAULUALGLART ATMTUDUIA 2.5 LUNNZTAA D9 10 LUNNETRA LNINU $750,000 N4
1,500,000 AIMMAIRULAZTIAAGULAULEAT uar cooling tower ag1ui11 $50, 000
£ w oy E £ £ - L3 L 4 L] L]
0v  $100,000 Runuluniiaaisduiuilaianataadiy 11n§qn1nadgnﬁ1nu1uu1ag1ui1q

" i
1143 m 1a471A 2 UNTA

i - o - - i i

AAWUIn o uﬂnﬂnnganﬁqtnnuﬁn14ﬂ naanuuuu1Lua1fq1ui1u1u:na11uu

i
LOWLUBLTILAAT
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tmasmluni AR ddiouia 10 wunnzdRA  LuadminaTina TiviinaaeTs

i i & s Y m o a
WinatTutauiual 1iRaT  MAIIWEWTaNILEY 6 tunnsundAIa Naanail 480
m u e o ¥ vy
aef L TALTad  uAEHBRTINATIH AN 90.695 AuAaitTuy Aviiumialauinaztiwny
T - uod - ' & w Y om
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o

4 - s -
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w »
RINIWIRTAINNA AW

4 -
R11749N 2 TIAY

IR ATTHAY 18] 2534
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125 [7] 61.00 5.92
130 L[261] 60.00 7.33
150 [24] 63.33 10.96
227.5 7] ;m—‘_ 1‘1‘.55"
Y = D.ﬂSxﬂ : _ £ TR CNEY EITR

e :@Hﬁi‘:’éﬂlﬁfﬂiﬂﬁ:ljr,t:afi;;;i:;ifﬁm
o VTS MEIANENAL.,

Wialan muIA 125 ua 227.5 #u (USAID)
pialainouna 130 #u  (Dileep Kumar Jain)
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anis
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AMANUIN o

v oy
arTilTEniataianiiaae Extraction condensing steam turbine

s = . i i ' -
a1 TUTEuNERT Tau @ mTuL na TlunCoppus-Murray ann11u§agana1ﬂu

- vy
-  AImawlauIL e

i

- quugu1au1nn1
p .,

- ANARTaNa e

- faaetuis

u11n11n1ﬂn 2 Py 4

i

diﬁ““iﬁﬁﬁ SRUNIINYA
ﬁ11unu Extraction : 2 MPa
anndwlaids ¢ 15 KPa
RPM = T,000
Pitch Diameter : 508 nm

1aﬁ11§1§qqﬂ : 90,895 leg/hr
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¥ o i [ | .
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H v i F & S
h2 = taunialiaitaanianinaTiummiaaraulaudy n 15 KPa

i £ i
ﬁ'maﬂuuagmﬁmmﬂmn ,
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n

TFsc = 3.961#10,000

39,610 kg/hr

diuaataian tainasedatuii (3R B)

10% nn¢u?u1u1aﬁ1ﬂﬁ1ﬁqn11ﬂin§¢qn (TFse)

."l '4 - - iy
15% naqu?uﬁnTau1nn1aqn11ﬂangqqn (TFsc)

39,610%0.10

3,961 keg/hr

¥ 4o v \
Tavananaaanurianiagd n\
TFext -WiESe

—

90695™=

= 51,08
InA1T9lan
w el

aaT 1 lauwInwiag

TSRe =

n11iﬁn15§4ﬂn

Ext.Flow = TFexte

mW@ummﬂmmw
JRIANT Eaiinangnas

n11ufuuﬁunﬁunn11n11ﬂﬁnauqﬁﬁuﬂ1nn11n1aa1ﬁn11lnn1nu
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Table 1

Sensitivity Analysis Variation in
Installation Cost of Project 4 wvs 2

o o o o o

Installation IRR
Cost
(% decrease) (%)

S ————

Constant
Std Err of
R Squared
No. of Obsep®
Degrees of

X Coefficient (gl
Std Err of Coe
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IRE (%}

Sensitivity Analysis Variation in
Investment Cozt of Project ¢+ ve 2
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Table 2

Sensitivity Analysis Variation in
Buyback Price of Preject 3 vs 2

- o o o

Buyback Price IRR

(% increase) (%)
5 -58.08
10
15

Constant
Std Err of
R Squared
No. Df Dh

Degrees of Fgfes

X Coefficientffs
Std Err of C
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IRR {%)

Sensitivity Analysis Variation in
Buyback Price of Project 3 vs 2
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Table 3

Sensitivity Analysis Variation in
Buyback Price of Project 4 vs 2

. — i — = -

Buvback Price IRR

(% increase) (%)
25 3.85
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IRR (%)

Sensitivity Analysis Variation in
Buyback Price of Project 4 va 2
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Table 4

Sensitivity Analysis Variation in
Waste Fuel Price of Project 3 vs 2

o e

Waste Fuel Price IRR

(% decrease) (%)

e o T -

Constant
Std Err of
R Squared
No. of Obserys
Degrees of

X cnefficienT :
Std Err of Corg

R e Ty ——————— - —_——
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IRE (%)

Sensitivity Analysis Variation in
Waste Fuel Price of Project 3 v& 2
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Table 5

Sensitivity Analysis Variation in
Waste Fuel Price of Project 4 vs 2

Waste Fuel Price IRR

(% decrease) (%)

———— i .

Re®d

Constant
Std Err of
R Squared
No. of Obse#
Degrees of Fy

X Coefficienq
S5td Err of Coff

S + —— e —
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IRE (%)

Sensitivity Analysis Variation in
Wante Fuel Price of Project 4 ve 2
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