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i Wie Wi un/kw.hr
1 [thifuen fuaaanwd 16.00 | un/ans 10.60 |kW.hr/aas 1.51
2 |Mailles@sumal 18.60 | kg 13.95 |kW.hr/kg 1.33
3 |fYETTaIn@ 8.50 | un/kg 12.27 |kw.hr/kg 0.69
4 |awiiuiiniida 2.99 | ww/kg 7.568 |kW.hr/kg 0.40
5  |fluam 1.50 | kg 4.18 |kKW.hr/kg 0.36
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Cleaver brooks)

OPERATING PRESSURE - 10 psi OPERATING PRESSURE - 125 psi
EEI'Z-EH % OF LOAD % OF LOAD
25% BO% 75% 100% 25% S0 75% 100°%
100 B4 850 B4E 544 B15 524 g3 5023
125 3.2 B35 B34 532 504 B0 B1.0 B0
150 B4 B46 B45 543 B15 520 g0 521
200 5.0 EE3 E5.1 B40 [ [k =7 K]
250 5.0 BAT B0 B33 B0 520 E1E B3
200 B5.3 853 B4E 530 08 @7 [F] B1.0
350 B5.3 B57 5.2 B45 5026 533 [ 5
4np B4 5 BA7 B4 6 544 518 g3 g4 g3
500 855 B57 55 852 B8 8] [=E] =X
BOD 557 ] E5E 5 E 0 B35 = B35
700 B5.7 B2 B6.0 857 530 538 526 538
800 5.8 E5.1 50 B5E B30 38 =] B35
table 8 * s

A9197 3. AnFud wewmasulsaiiuletnaemdielevnn s iludewmas (feyaain Cleaver brooks)

OPERATING PRESSURE =10 psi OPERATING PRESSURE = 125 psi
BEILER % OF LOAD % OF LOAD
25% 50% 76% | 100% | 25% 50% | 75% 100%
100 BE2 B85 BE3 BED 545 BES 550 558
125 B2 574 g2 E7.0 841 545 547 543
150 ) B85 BE3 BB 553 E 558 EE
200 B20 B02 BEo Ba T 55,0 Be5 554 565
250 BES B85 BTS BT 858 BET 553 8.0
300 X B02 B24 B7.7 553 Be4 56,0 555
360 EX B05 520 Ba4 55,4 E7.0 55,5 562
200 BE4 B85 BE4 B8 555 e %5.0 550
500 B4 B05 B3 502 555 BE0 57.0 560
800 Bo5 500 EN B0 557 573 574 872
700 B0 200 E B06 EE 573 874 o
200 BT 200 Ees B0 55.0 B4 575 573
table 10 " o e
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Owners)
Coal full load efficiency - 85% low load efficiency - 75%
OQil full load efficiency - 80% low load efficiency - 72%
Gas full load efficiency - 75% low load efficiency - 70%
Biomass full load efficiency — 70%7? low load efficiency — 60%7?
Auulain

(%
A o o a

4 o g 70 u’/J 0" = 1 3| b4 k4 o o =
munﬂ’ammmh@’mmummmmumm@mi@mwmmﬂu vw/nn. wazinliazaanduiunissauiey

o = 1 ) :/l d” 1 dgj a | = ] d’ b4 091 1 :/l
WANUATHUUNLLTIW U/KW. hr YieTAN TR AT ulie N g unileaes munuvl,am UL

fuulethdsenavlifoamaandomas  manar N Tunnsdurasuglnanilsenauiaonne - Aransal
- ] o A o = a " = o =
Rukenyaaing Angeineieinelsr@nsnin Adenuan sanllfinismssaasuandaendaniunguanean
1%
Fogl

ETSAP (ENERGY TECHNOLOGY SYSTEM ANALYSIS PROGRAM) Asdiuanndamnasine IEA (International
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1. e wdielernuuuvie N g visetindunnuiaNsuletin 10 usuanteninld 4695 nn/dalug Hsen
Uszanou 1.8 AU uaztivNTL 165,000u NN 1565 nn./dalusredlatiiuanindu (3% esenlians
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4. dognafignnanliugeqaresidielatii(Availability) agil 86.6-94.2%

5. egnsliaueeandelativingy 25-40 1
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Technical Performance |

Energy input Gas, Coal, Oil, Wood and other fuels

Output “teﬂm

‘Combustion efficiency % " ' Gas 85.7%, Oil distillate 85.7%, Oil residual 83.6%, Coal 903% "

'?2 month.; - 4-3 mDr'rms tlalpe |ndustnal]
lifetime, yr

Eye:ars 4[II+ years

Ma | BE.6% - 94 '7'“.-"u

Typical (capacity) size, MMBtuhr ! Smali = 11 GJ Iarge 11_284 G..l very large =264 GJ’

Environmental Impact I

Air pollution ' kalkJ: TSM {total selected metals) (0.00003), HCI (0.00019-0.0069), Hg
:+ (0.0000011), CO (0.14-0.25)
I PPM: CO (200)

{ Mg/Nm?: S02 {5 — B50), MOx (100 — 400), Dust (5 — 50)
N | C02 (calculated following reference [B])
Spent fuel : Dependent on desired pressure and temp-erature
: Example:
n a steam generation system at pressure of 4,137 kPa with a feed water
emperature of 66 *C, using natural gas as a fuel source, the required amount
of fuel needed for one kg of saturated steam is 2,521/38,376,719/0.857 =
: 0.077 m® of natural gas._
Costs I
Capital cost, overnight : 3% of life time cost
: The typical cost of a gas- or oilfired packaged fire-tube boiler that generates
: some 4,695 kg/hr steam at 1,034 kPa may approximately be around USD
60,000. Incremental mass flow rate of 1,565 kg/hr may result in cost increase
H of some USD 5,500.
© 1% of life time cost .
Dependam nn ﬁ.lel type, marl-;et pnce of fu&l t'_..-'pe and utlhzatlon EDI‘IST.ItLItE"‘
p to 96% of life time cost
5-40 .
i ,DEF:E,“dE,m on sector

Energyﬂuel r.c:ut

‘Economic iifetime, yr
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Trsumnitiesannlsdlninfieanisannsiuasiunisyinangs  Aldaneluyeainsuavdu  Asldndouigennn
Apdonmamdavaeiies 38% Auiudndaudamadly ITSAP Aseglusendng 38-96% Andauaeddn O&M et

AN

Chemicals Misc

305 6% Wat{er

Electricity

‘}‘)ﬂ/h

Manpower

23%
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SENSOR

N

FAN

-

COMPRESSOR = -
- - EVAPORATOR

EXPANSION
HEAT VALVE —J‘
EXCHANGER ——‘)

AUNUUAZAUNUANNSBUBRIENL N

anInlszinninisineusesanin  (feyaanguananiln  ENERGY MASTER) ludnwnuzipeniiiy

£2
Y o a

ETSAP sl
1. sAEnTasINNIRARL sz 26,000 LKW Aanaan ( 26%1esrn s naenengasinti)
2. AIAILANNIINNTY ANteNuTNLNgeinE At Al Lmzﬁluj 13% 2m9Arldaenaenengasiniy
3. AnlwihaedEnt 0.75 LKW saaen i winiu 61%vaer dananaenengrasini
4. °n'fNLf;@'1‘17'1'mmiﬂ%muqaqmmﬁmﬁm(Availability) 28j71 97%

5. agnslisuesaniuwinty 15-201)
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A1NAN3197 1. AnetlinsdenmaoidntaAIAnmEan 1.33 Ln/kw.hr

R1NAN399 4. UszAnsnmudiaundeulusivini 70% Wesanaass eginnadliilszaninmanae 65%

RINAN399 5. Availability 0.9; 1Hi@aIn@s 90%; A1 O&M 11% vesrnldanenaanangnisldan : agnisldeu 301

400/0.65x24x1.33x360x0.9 = 6,364,356 v/l

v &y o a
niaunseuldme NG



875,099 U/l

ANALIANNNTN N ULATEI = 6,364,356x30/90x11/30

¥y v v
° o

souA Manaugiatiniadu = 7,239,455 U/l
o o o v v v % % o o
Fayaanilu(gainviade fuuuazsiuuainsieauaesanil)

ANBIARIENLIN = 26000x400 = 10,400,000 UN

Al EntTy = 400x24x.7x.75x30x12x.9 = 1,632,960 U/l

ANALIANNIINNULATEI] 1,632,960 x15/.61x.13/15 424569 v/l

1,959,552 U/1)

400x24x.7x3/4x30x12x.9x.4x3

szndanisdsuannials

sreznafunuie liannsaldaaaduls = 10,400,000/(7,239,455-1,632,960-424,569) = 2.0 1
sreznafunuialdacuduls = 10,400,000/(7,239,455-1,632,960-424,569+1,959,552)
= 15 1
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