TABLE 3

10,000 BPOD Fischer-Tropsch Synthesis Plant

General Utilities Cost Summary

Cooling Wabler eecceceseoscscscccsasceccoe, 00000
Drinking Water .esesccecvessccccccarcssacsvanse
Service Walter cececevcescscsscssccccssscscrcnae
Electrical Distribution sececcececcsscccccccceas
Yard Lighting .scecesvescccccscssccccccscaccane
TelephONEeS sesessesacnessvscsvasssaccccccancece
Steam Distribulion sescecceccesvecccescscesonce
Condensate Distribution ecececccercecsccscscccncs
AIT SUPPLY eeevcsceccesssscscscssscsscocssosncces
Fire Protection .cseseccssceccccccescccssccccns
Water Supply. sececcecacescscnsssecnssotetcass ol

Gas Lines ....Q.C.........".....’.0...'...’.'.

¥*
Others 0900 000NN POROCPIVRIIIOIOIORNEOPEOCEOROEEOEOCRORAOTOTTVPFOEOTORE

TOtal .."......‘C..............‘.....“"'.‘-."

#* Tncludes a contingency factor, engineering, overhead, administra-
tion, and indirect field construction costs.

H

$//23:‘61+o, 000
"151,200
176,400
1,700,000
63,000
126,000
550,000
57,000
428,000
630,000

1,300,000

120,000

$ 8,941, soo*/
4,774,800

$13,716,400 \
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TABLE 4

10,000 BPOD Fischer-Tropsch Synthesis Plant /

N

Estimeted Working Cepital

cosl Supply - 60 days ($4/ton) $1,238,400 v{
Direct Lebor - 3 months _ 1,461,200 7
Payroll Overhead - 3 months 270,300
COperating Supplies - 3 months 213,700 *
Indirect Cost - 4 months 1,326,000 /
Fixed Cost (0.5% of Ins. Base) 513,100 /
Spare Parts 65,000 /
Accounts Receiveble 4,025,200 ?
Miscellsneous Expense 580,000 /

$9,692,900



TABLE 5
10,000 BPOD Fischer-Tropsch Synthesis Plant
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EQUIPMENT COST SUMMARY--Coal Preparation

Cost
Ttem Quentity Material Tepor Total Cost
Fammer Mill Feed Hopper 4 $ 6,000 $ 1,200
Crushed Coal Bin 1 4,200 2,600
Ball Mill Feed Hopper 6 7,800 1,500
Cyclone EHopper 6 18, 300 3,700
Stockpile Recleim Hopper 1 3,000 600
Hammer Mill L 36,000 3,600
Ball Mill 6 438,000 87,600
Rermer Mill Feed Conveyor k4 8l,000 16,800
Product Conveyor L 84,000 16,800
Ball Mill Feed Conveyor 6 4,200 800
Feeder to Ball Mill 12 70,600 14,100
Stockpile Feed Conveyor 1 ’ 800
Stockpile Reclaim Conveyor 1 72,200 14,400
Heating Air Fan L L,500 700
Air Heater 1 16,100 1,600
Cyclone 6 34,200 6,800
Exhauster 6 99,000 9,900
Bag Filter 6 83,300 12, 500
$1,069,800 $196,000 $1, 265,800
Foundations $ 53,500 $ 71,200
Structures 80,200 40,100
Buildings 53,500 53,500
Insulation 5,400 5,400
Tnstrumentation 21,400 8,600
Electrical 107,000 80,300
Piping & Ductwork 53,500 26,800
Painting 3,200 9,600
Miscellaneous 74,900 59,900
: $ k52,600 $355,400 § 808,000
Total Direct e o © ¢ & & & o $1’ 5%1 h'oo $55l) )+OO $2,o73l 800
Field IndirECt o - . ® e o L] L J * o o [ ] L] L ] L ] L[] * L] * 275,700
Total Construction « « « o « W e o o s sse o o 0 o 0 $2, 349,500
Engineering o« « o ¢ o ¢ o ¢ e e 8 o s o 8 s o 3 o = 117,500
Overhe&d and Administration e 9 6 o @ o ¢ o s o 0 o 117, 500
$2, 584,500
Contingency L ] L ] Ll L ] . L d L J * * L) * * e L L] L] L ) . L] * 258, 500
$2,8L3,000
Fee L] L d * - L] * * L] * L] L [ ] L 4 * * L - * - L ] L] [ ) [ ] L ] lhz’ 200

$2,985,200



10,000 BPOD Fischer-Tropsch Synthesis Plant S

TABLE 6

EQUIPMENT COST SUMMARYw--Gasification

Cost
Item Quantity Materiel Labor Total Cost
Lock Hopper L $ 138,600 $ 13,900
Gasifier L 305, 500 45,800
Slag Accumulator L 162,100 2L, 300
Settling Tenk 1 60,500 6,100
Punp L 5,800 1,500
Bailey Feeder L 220,400 4k,100
Feeder Compressor 3 20,400 5,100
913,700 $140,800  $1,054,500
Foundations $ 365,000 $ 48,500
Structures 68, 500 34,300
Buildings 36,500 36,500
Tnsulation 27,400 54,800
Instrumentation 64,000 25,600
Electrical 36,500 27,400
Piping and Ductwork 365,500 182,800
Painting 4,600 13,800
Miscellaneous 91,400 73,100 ////
$ 730,900  $k96,800  $1,227,700 .
Total Direct « « o o o » $1, 644,600 $637,600 $2,282,200
Field Tndirect o« o« o ¢ o o e 0 6 a o & ¢ s a2 o e o 318, 800
Total Construction ¢ o w @ © & e o 6 o ® o o & oo $2, 601, 000
Emgineeﬁng * & ® @ ¢ o e & o & ¢ . e e o e & o 130, lOO
Overhead and Admini stration ® e @ ¢ o o © @& o & s @ 130, 100
$2,861,200
Contingency * L - . L] * - - L4 L J N - * . L * L3 ® L L) - 286, loo
$3,147,300
Fee L ] * * * * L d * * * L4 * * L * * * L 4 * * . L4 - [ Z L] 157, L"Oo

$3,304,700

R, F e e e e



10,000 BPOD Fischer-Tropsch Synthesls Plant

TABLE 7

EQUIPMENT COST SUMMARY--Primary Waste Heat Recovery

Cost
Ttem Quantity Material Tagbor Total Cost .

Economizer 7 $142,700 $ 14,300
Veporizer 7 226,100 22,600
superheater L 113,200 11,300
B.F.W. Pump 7 22,400 5,600
K. O. Drum 3 3%,70C0 3,400

$539,100 $ 57,300 $ 596,400
Foundations $ 21,600 $ 28,700
Structures 32,300 16,200
Buildings 10,800 10,800
Insulation 16,200 2k, 300
Instrumentation 37,700 15,100
Electrical 10,800 8,100
Piping and Ductwork 215,600 107,800
Painting 2,700 8,100
Miscellaneéous 53,900 43,100

$401,600 $262,200 $ 663,800

Total Direct « o o o o « o $940,700 $319,500  $1,260,200

Field Indirect ¢« « o ¢ ¢ o o o o @ « ¢ o s o @ 159)800

Total Construction « « + « o o o e s« o o $1,420,000

Mgineering ¢ ® e o & o o s o o o e o o o o 71,000

Overhead snd Administration « e e @ e o o o o T1,000

$1,562,000

Contingency ¢« 6 o ® @ ¢ o @ e ¢ o @ ¢« o @ o @ 156,200

$1,718,200

Feeooonocooco.o e o o o e o o o o 85,900

$1, 804,100



TABLE 8

10,000 BPOD Fischer-Tropsch Synthesis Plant

EQUIPMENT COST SUMMARY--Dust Removal

Cost
Ttem Quantity Material Labor Total Cost

Cyclone 4 $ 15,700 $ 3,900
Precipitator L 52,400 13,200

$ 68,100 $17,100 $ 85,200
Foundations $ 2,000 $ 2,700
Structures 2,700 1,kco
Buildings 1,400 1,400
Insuletion 1,000 1,000
Instrumentation 2,000 800
Electrical 6,800 5,100
Piping and Ductwork 27,200 13,600
Painting 200 600
Miscellaneous 6,800 5,400

$ 50,100 $32,000 $ 82,100

Total Direct '« « o o « » o o o $118,200 $4%9,100 $167,300

Field Indirect ® @ & @ 6 o 6 6 0 ¢ 6 & 0 o ¢ o @ o » 2""’600

Total Ccnstruction @ &6 ¢ 0 &4 @ ¢ ¢ 0 p 6 o 8 o e o $l9l, 900

Engineering ® ® & & & & @ 6 & o o I @ @ 6 & ¢ o o o 9, 600

Overhead and AGmINIistration « « « o ¢ o « o o o o o 9,600

$211,100

contingency * L ] -« * - - L ] * e L] * [ ] * - [ ] L - L] L] - 21’ loo

$232,200

Fee -« L ] * - L ] * * * L * L L J - L * * . L 4 * * * L ] L4 . ll’ 600

$243,800
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TABLE 9

10,000 BPCD Fischer-Tropsch Synthesis Plant

EQUIPMENT COST SUMMARY = — o~ mem Purification
Cost
Item Quantity Material Tebor Total Cost
Absorber 7 $ 644,900 $ 64,500
Reactivator 7 363,200 36,300
Solution Cooler T 30,100 3,000
#1 Carbonate Purp 7 22,400 5,600
;#2 Carbonate Pump K 51,800 13,000
Reflux & Mske-up Pump T 1,400 Lo0
Carbonate Mix Tank 1 1,500 400
Carbonate Storage Tank 2 18,500 1,900
Clean Gas K. O. Drum 7 14,300 1,400
Centrifug: ; 1 7,500 1,800
Acid Gas Cooler 7 169,000 33,800
Reboiler 7 10,600 1,100
Acid Gas K. O. Drum 1 8,200 800
Contact Cooler 1 4,5C0 1,600
Iron Oxide Towers 6 223,700 22,400
Cooler Water Pump 2 5,400 1,400
$1,577,000 $189,400  $1,766,400
Foundations $ 55,200 $ 73,600
Structures 78,900 39, 400
Buildings 39,400 39,400
Insulation 31,500 31,500
Instrumentation 110,400 Ll , 200
Electrical 47,300 35,500
Piping end Ductwork 473,100 236,600
Painting 9,500 28,400
Miscellaneous 157,700 126,200
$1,003,000 $654,800  $1,657,800
Total Direct « « ¢ o o ¢ o o $2, 580,000 $8L44,200  $3,424,200
Field Indirect « o « o o o o e o o o o e & ¢ o @ )"1'223100
Total Construction « « ¢ ¢ o c o o o o o« o o o s $3,8h6,300
Erlgineeﬂng ] '3 [ ] L) a [ ] * L ] e L L L . * L] * - - 192,300
Overhead and Administration o o v o o e s s o o 192,300
$4,230,900
Contingency s+ s« o o o » » @ > o o s o « o o e o h'23’ 100
$l, 654,000
Fee * L ] L ] * L ] -* L ] * . L] - * * L ] L] L] - * L] L ] L d * 232,700
$k4,886,700
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TABLE 10
10,000 BPOD Fischer-Tropsch Synthesis Plant

EQUIPMENT COST SUMMARY--Primery Synthesis

Cost
Item Quantity Material Labor Total Cost
Reactor 1k $ 8ok,700 $ 120,700
0il Circulating Pump 1k 70,000 17,500
Heat Exchenger "A" 7 76,700 7,700
Heat Exchanger "B" 14 271,600 27,200
B.F.W, Heater "E" 7 86,800 8,700
Gas Cooler "J" 7 82,600 8,300
Waste Heat Boiler "E" 21 354,600 35,500
Gas Cooler "F" 7 148,400 14,800
Recycle Compressor 14 k20,000 105,000
Knockout Drum 35 193,200 48,200
B.F.W. Pump 2 11,800 3,000
$2,520,700 $ 396,600 $2,917,300
Foundations $ 100,800 $ 134,100
Structures 189,100 94,500
Buildings 100, 800 100, 800
Insulation 75,600 151,200
Instrumentation 176,400 70,600
Electrical 100,800 75,600
Piping and Ductwork 1,008,300 50,100
Painting 12,600 37,800
Miscellaneous 252,100 201,700

$2,016,500  $1,370,%00  $3,386,900
Total Direct e ® 5 o ¢ o o e o @ $h’; 537)200 $ll767}ooo $6)3o)+’200 /

Field INAITECt 4 o o o o ¢ o o ¢ o o ¢ 6 ¢ o o o s o o o o 883, 500
Total Construction « o« o o o o o o ¢ 2 o ¢ ¢ o ¢ o o o o« « $7,187,700
ENgineering o o o o« o o« o o o ¢ o o 2 6 ¢ e s o o 0 s & o 359, 400
Overhead and AdmInistration .« o ¢ o o o o o o o o ¢ o s o 359,400
$7,906, 500
ContINGENCY o o o o o o o 2 2 o 2 ¢ ¢ « ¢ ¢ ¢ a « ¢ o « o 790,700
| $8,697,200
FEE 4 o o o o o o o o o e 6 o o o oo oo eoeeenneoa 434,900

$9,132,100



TABLE 11

10,000 BPOD Fischer-Tropsch Synthesis Plant

EQUIPMENT COST SUMMARY --Recycle CO2 Serubbing

19

- Cost
Item Quantity Meterial Labor Total Cost
cOp Absorber 7 $ 644,900 $ 64,500
Reactivator 7 350, %00 35,000
solution Cooler 7 29,400 2,900
#1 Hot Carbonate Pump 7 22,400 5,600
4p Hot Carbonate Pump 7 51,800 13,000
Reflux Pump 7 1,400 400
Contact Cooler
K. O. Drum 7 20,800 2,100
Acid Gas Cooler 7 309,600 61,900
Reactivator Reboiler 7 10,200 1,000
Acid Gas K. O. Drum 7 5,500 600
Contact Cooler 1 2,700 300
Contact Cooler Pump 2 4,700 1,200
$1,453,800 $188,500 $1,6k42,300
Foundations $ 50,900 $ 67,900
Structures 72,700 36,300
Buildings 36,300 36,300
Insulation 29,100 29,100
Instrumentation 101,800 40,700
Electrical 43,600 32,700
Piping and Ductwork 436,100 218,100
Painting 8,700 26,200
Miscellaneous 145,400 116,300
$ 924,600 $603,600 $1,528,200 ~
Totel Direct « o » o o o o o $2,378,400 $792,100 $3,170,500
Field IndireCt e e o & & 9o o e € 6 & o @ e & o & o O 396, 100 \J
Totel Construction « . « » e e o s e v e e e e e $3, 566,600
Engineering o« o o o o o o = e s v o e s e e w s e s 178,300 ™
Overhead and Administration e o 8 o o a s o u o o o 178,300 \
$3,923,200
Contingency [ ] L ] - L * L] * L d L4 a L L) * [ ] L] - L] * L] L] -—_§2-2-!.3_0__0— ~‘;
$k, 315, 500
Fee [ ) L 4 L] L - -« . [ J * L * L ] . * * L] . L] e * L L L ) L] 215, 800 \

$4,531,300



16,000 BPOD Ficscher-Trovsch Synthesis Plant

TABLE 12

EQUIPMENT COST SUMMARY--Secondary Syathesis

Cost
Ttem Quantity Meteriel Labor Total Cost
Syathesis Reactor 3 $172,400 $ 25,900
0il Circulating Pump 3 15,000 3,800
Heat Exchanger "D 1 17,9C0 1,800
Heat Exchanger "K" 1 9,0C0 900
B.F.W, Pump 1 1,5C0 Loo
Heet Exchanger "G 1 25,500 2,600
Eeat Exchanger "I" 1 23,300 2,300
K. O. Drum 3 8,300 2,100
$272,900 $ 39,800 $312,700
Foundations $ 10,9C0 $ 14,500
Structures 20,52 10,200
Buildings 10,6720 10,900
Insulation 8,200 15,400
Instrumentation 19,100 7,600
Electrical 10,900 8,200
Piping and Ductwork 109,200 sk, 600
Painting 1,400 4,100
Miscellaneous. 27,300 21,800
$218,400 $148, 300 $366,700
Total Direct o o o o « « & & $491, 300 $188,100 $679, 400
Field Indirect o . e o o o o e o o o * 0 e o 9)“'1100
Total Construction . . . o . P v e e e $773,500
Eklgineering e ¢ o o o « o o e e o o e o o @ 38,700 .
Overhead and Administration e e o o e o e e 38,700
$850, 900
contingency. * * * L ] L ] * . * ® L) Ll - L 4 L ] L ) * 85’ loo . /:
$936,000 /
Fee R ] L) * - * -* - - * L J - * L) L L] * L L] * * %’800 '
$982, 800

s



TABLE 13
10,000 BPOD Fischer-Tropsch Synthesis Plant

EQUIPMENT COST SUMMARY--Catalyst Preparation

Cost
Item Quantity Material Labor Total Cost
Lathe Lo $ 400,000 $ 40,000
Steem Superheater 1 14,800 3,000
Condenser 1 14,600 2,900
Separator Drum 1 2,700 300
Flash Pot 1 1,800 200
Direct Fired Superheater 1 2,900 600
Oxidizing Vessel 1 67,900 -13,600
Conveyor 1 9,000 2,300
Storage Bin 2 5,500 1,100
Eydrogen Compressor 1 202,000 50,500
Dehydrator 1 12,200 2,500
Heat Exchanger 1 75,400 15,100
Gas Cooler 1 20, 500 4,100
Superheater 1 2,600 500
$ 831,900  $136,600  $ 968,500
Foundations $ 33,300 $ L4k, 300
Structures 49,900 25,000
Buildings 16,600 16,600
Insulation 25,000 37,500
Instrumentation 83,200 23,300
Electrical 16,600 12,500
Piping and Ductwork 332,800 166,400
‘ Painting 1,200 12,500
Miscellaneous 83,200 66,600

~ $ 643,800 $40k, 700 $1,049,500
Total DirecCt o o o o o o o « « » $1,476,700 $541,300 $2,018,000

Field InAireCt o« o o o s o o ¢ ¢« o o o ¢ a o« o o o o o » 270,700
Total ConstruUCtion o« o o o o ¢ o o ¢ o o ¢ o o ¢ o o o $2,288,700
Engineering o« o o o o o o o ¢ ¢« o ¢ 6 ¢ s o o s 0 0 o o 114,400
Overhead and AGministration o o o « 0 o ¢ o ¢ o o o o o 114,400
$2,517,500
Contingency o o o « o ¢« ¢ o » @ ¢ ¢ ¢ o 0 0 6 o o o o o 251,800 -
$2,769, 300

Feeo-ovooooo....oaloon-ocon..o' 138’500
$2,907,800
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TABLE 15

10,000 BPOD Fischer-Tropsch Synthesis Plant

Estimated Annual Cperating Cost

Percent
pirect Cost —_—
(a) Rev Materials end Utilities ,

Coal - 215 T/H x 24 x 330 x $L/7 $6,811,200° 25.8
Wwater - 9,000 g.p.m. X 60 x 24 x 330 ///
x $0.10/M gellon 427,700 4 1.4
Catelyst and Chemicals 740,100 2.8
Sulfur produced - 5% T/D x 330 x $o5/T  -445,500 ¢ -1.7
% 7,533,500 "~ 6.3
(b) Direct Lebor
Lebor (See teble 16) $2,410,500 9.1
Supervision (See table 16) 418,100 1.6
——$ 2,828,600’ T10.7
(¢) Plant Maintenance
Lebor and Supervision (See teble 16)  $3,016,100 114
Materials 1,256,700 4.8

(d) Payroll Overhead (18.5% of Payroll)

(e) Operating
Totel Direct Cost
Indirect Cost

50% of Lebor, Maintenance, and Supplies

Fixed Cost

Taxes and Insurance @ 2% of investment
Depreciation @ 5% of investment

Credit: IPG. @ $3.36/vbl. =

$3.36/bbl.
Total Operating Cost

Gas oil gasoline equivalent = 1,

Gasgoline cost:
Gasoline produced = 7,351 X 330 x k2

o

§g§£é§§iﬁ22 = $0.23/gal.
116,108,000

Unit cost =

Supplies (20% of Plant Maintenance)

1,062 BPOD x 330 days X

s L,272,800 ' 16,2
$ 1,081,300 L1

$ 85&,600‘// 3.2
416,570,800 7 62.5

$ 3,978,000 i 15.1

$ 2,052,200'@ 7.6
5,233,200 ¢/ _19.3

$27,834,200 10k.5

- 1,177,500 _-4.5
426,656,700 100.0

466 x 330 x 42 x 0.70 = 14,223,100 gal./yr.

101,884,900 + 14,223,100
116,108,000 gal./yr.
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