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APPENDIX A

PLANT CONSTRUCTION COST ANALYSIS

The unit-by-unit cost prepared by MITRE for the BGC/Synthol case

presented in Reference 3 has been used, after escalation to 1983

dollars, as the primary basis for estimates of the construction cost

of the revised indirect liquefaction plant considered in this study.

The methodology used 1s described below.

l.
2.

Establish a flow diagram for the revised plant.

Determine the required capacity for each process unit which
is common between the revised plant and the BGC/Syntho’. as a
cost estimate base case. For the SFT reactor, however, the
capacity and escalated cost for the Koelbel reactor iu the
BGC/Koelbel case were used as a reference for the eatimation
of the cost of the Mobil SFT reactor. Further adjustment is
necessary to reflect the increased SFT reactor capacity in
the all-liquid operating mode. This adjustment is achieved
by multiplying the ratio of the mixed-output thermal output"
ratios of the Mobil and the Koelbel SFT reactors by the
all-liquid output enhancement factor derived in Appendix B.
These relation- ships, together with the exponential scaling
factor equation in Step 3, were built into a Lotus 1-2-3
spread sheet to produce plant construction cost sheets for
the various cases considered, as shown in Tables A-1 to A-5.
The comstruction costs for the SASOL(U.S.) were calculated
manually, as shown in Table A-l. In these tabies, the
gources fcr the basis of unit coat data and other pertiuent
detaills are provided in the descriptive notes to the tables,
listed in Appendix C.

Adjust the construction cost of each unit: based on uni:
capecity using a .7 exponential scaling factor. For example:

Revised Capacity 0.7

Revised Cost = Base Case Cost Base Case Capacity

Obtain best available data from the literature and/or vendor
sources for units in the revised plant which are not common
to the BGC/Synthol case. For example, the cost of the wax
hydrotreating unit required in the Mobil high-wax case is
based on the cnst quoted for a hydrotreating unit in
Reference 1 after adjustment to a 1983% value. Total
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construction cost for all cases considered is computed as the
sum of unit costs plus certain miscellaneous items common to
all cases. Capital cost is assumed to exceed coustruction
cost by a factor of 1.59, as suggested in Reference 3.
Tables A-1 through A-6 show the detailed computation for each
revised plant considered in this study. The basis of unit cost data
from sources other thau Reference 1, and other pert inent details are

provided in descriptive notes to the tables.
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BGC/SYNTHOL CONSTRUCTION COST SHEET FOR
MIXED AND ALL-LIQUID OUTPUTS

TABLE A-2

DESCRIPTION
COAL AND ASH MANDLING

COAL HANDL ING (NTPD!
ASH HANDLING (MTPD)

SYNTHESIS BAS PREPARATION

BASIFIERS (MPPH)

RAW BAS SHIFT (WPPH)

Ra¥ GAS CODLING (NPWPH)-wstieated
SRIFTED GAS CODLING (NPMPH)

645 PURIFICATION (WPMPH)
REFRIGERATIDN

BY-PRODUCT RECDVERY

SULPHUR RECOVERY (WFWPH)
GAS/LIQUOR SEPERATILY (NPNPH)
PHENDL RECOVERY (WPWPH)

AMKONTA RECOVERY (NWPWPH)
BASIFIER MAFHTNA TREATMENT (RPD)

SYNTHESIS

e e R e ms A m e e e N e A ——————— ————

SYNTHESIS FEACTORS AND 25M-5 {MWBTU PH)
F-T CATALYST PREPARATION (TPD)

SNE PREPARATION OR REFORWING

NETHANATION (MMSLFPD)
C0O2 REMQVAL (MNSCFPD)
COAL DRYINS AND CONPRESSION (MASCFPD)
RUTGTHERMAL REFORMAER

F-T LIQUID RECOVERY AND UPGRADING

HYDROCARBON RECOVERY (WPPH)

F-T PRODUCT FRACTIONKTION {RPPH)
PRODUCT HYDROTREATING INPPH)

HYD. PRODUCT FRACTIONATION (WPFH)
CATALYTIC REFORMING (MPPH)

C3-Cb ISONERIZATION (WPPH)
CATALYTIC POLIMERITATION (NPPH)
H-F BLKYLATION (WPPH)

PO_Y GASOLINE HYDROSENATION (MPPH)
LIE4T ENDS RECOUERY (MPPH)
HYGRIGEN PURIFICATION (NPPE)

BASE CASE:  NIXED QUTPYT
$115.00
.80
40

415,80
2070.00 $141.40
159. 00 448,30
15900 021,70
L% $133.40
.20 £50. 50
130,80

40,00 108,30
15,50 9,00
1559 $.70
15, % 1.20
1430, 00 $21,40
$217.20
7708, 00 $159.40
43,50 $57.50
$30.%0
14790 3.
147.90 £13.20
147,90 $1.59
$192.20
737,00 $17.56
199, 0¢ £36.70
180,00, $13.30
178.00 7.7
68,00 $15,50
54,00 £10.70
77.00 8.2
14,00 $4.70
29.00 $1.80
1,00 $1.%0
00 $5. 40

2070. 00
159,00

159.00
141.20
143.20

40.00
13.50
15.50
15.%
1630.00

13653, 00
n.00

48.50

$115.00

$413.90
$161.40
$46.30
£21.70
$1IL.60
450,60
13070
£104.30
LA
$4.80
$9.20
121,40
A1
$277.84
$84.29

$58. 70

$38.74

$279.50

N



TABLE A-2
(Continued)

z =¥ S==T ETTEERRITEISISSISCEEER  IRERET

BASE [ASE:  KIIED QuTPUT

DESCRIPTION - -

ALCOMDL AND BAY RECOVERY (BPD) 2650.00 $22.00
SASDLINE DLENDING (BPD) 14137.00 $3.80
STORASE (3D} 77847.00 $17.00
RECTISOL (WPK)
OFF-51TES 465240 $732.30
OYYBEN PLANT (WPPH) $43. 00 $209..0 T8.00 $250,40
BOILER & WAIN SUPERMEATER & ESP/FED (MPPH} 2.8 $109.00 W10 $209. 2
LP AND WP SUPERMEATER (NPFK) 244,00 2,10 w1200 2.1
I5W FREPARATION (MPPH) 28000 826,40 2612.00 29,0
C ¥ BAKJP PREPARATION (MPPH) 2264.00 $0.40 2612.00 .8
COCLING TOMERS (WPPH) 244,00 330,20 2612.00 2.1
FLARE AND BLOWDDMN (NPPH) 26,90 $3.50 112,00 ' $3.05
WASTE WATER TREATNENT (NNPPH) 1,04 $26.40 1.28 §29.40
PONER GENERATION IMIT $17.10 L2RA 1
INTERCONNECTING PIPENAY $12.8 £32.80
IRFRASTRUCTURE AND MISC. $124.20 124,20
===’==========:::::::!::i:::::::::::::=I========::=‘---_---=== ---------- SSITR =========::E:======!======5‘==

TOTAL PLANT COST : $1,718.10 82,0704



TABLE A-3

. BGC/KOELBEL CONSTRUCTION COST SHEET

N MIXED OUTPUT CASE

g amxIzzINT . llllllllll.l‘ll.‘ll.'.’::l:

! MASE CASE:  MIXED DUTPYT £asi: PEC/FGLBEL WIRED

: DESTRIPTION e

L CAPRCLTY - cost CAPATITY cosT

b wm) ™

g CDAL AND ASH HANDLING $15. 115,00

s bondns

: COAL HAKDLING INTPD) .80 2740

! ASH HANDLING (A1PD) 1.40 1.4

P SYNTHESIS GAS PREPARATION 415,80 91%9.83

: BASIFIERS (APPH) 20000 a1, 270,00 #5180

* RAN GAS SNIFT INPPH) 159.00 Mg, 30 30.40 "s.N

: RA¥ BAS COOLING (NPWPH)-estinated 102.00 #1637

SHIFED GAS COOLING (NewPH) 159.00 21,70 30,60 .0

! BAS FURIFICATION (NPWPH) 143,50 I8 106,00 108,07

RETRICERATION 1320 130,40 147,70 5171

BY-PRODUCT RECOVERY $150.70 : TR
SULPHUR RECOVERY (NPAPH] .00 1043 16,00 $39.52
BAS/LIQUOF SEPEKATIN (NPHPH) 15.50 #9.00 32,06 LW
PHENDL RECOVERY (MPNPH) 15.80 %6.80 32.00 $10,%
ANNONIA RECOVERY (NPWPH) 15.50 ¥8.20 32.00 $14.%0
GASIFIER NAPHTHA TREATMENT (3P() 1630.00 02140 1630..00 §21.40
SYNTHESIS o129 1250, 70
SYNTHESIS REACIDRS AND ISM-S (WBTL PH) 7708.00 159,40 9315.00 $213.80
F-1 LATALYST PREFARATION (IPD) .30 157,80 .40 - $36. 90
SNG PREPARATION OR REFORNING R $25.45
WETHANATION (ANSCFPD) 14790 "L .20 IR
£02 FEROVAL (RMSCFPD) 147.90 $i3.20 N2 #.63
COAL DRYINE AND CONPRESSION (MMSCFPD) 142,90 .50 .20 .28
MITOTHERNAL REFORMAER
F-T LIQUIL KECOVCRY AND UPGRADING $192.20 2, gz
HYDFOCARBON RECOVERY (WPPH) 73,00 3.5
F-1 FRODUCT FRACTIONATION 10PPH) 399.00 838,70 397,00 $30.09
FRODUCT MYDROTREATING (WPPHI 186..00 #13.30 178,00 20,00
WYD, PKODUCT FRACTIONATION INPPH) < 178.00 .0 - 277,00 $10.70
CATALYTIC REFORNING (WPPH) 68.00 #16.50 129.00 2.7
£5-Co ISIMERLZATION (MPPH) 54.00 ¥0.70 102.00 s
CATALYTIC POLIMERIZATION (WPPH) 77.00 8.2 115.90 $1.2b
R-F AL} YLATIDN (WPPH) 14,00 1,30 26.00 %,
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TABLE A-3
(Continued)

IEETETAIZSENNEEIFEII AEIVERASAETFEICAEN,

BASE CASE:  MIXED DUTPYT CASE: BEC/VOLBEL MIXED
DESCRIPTION cimmmmmms memmmmeeemans JOOR S —
CAPRCITY cost CaPACTTY cost1
i+ (L %L
MR ZETEEINEISEEI IS IESSETINACRS SIS SIS SIRIRIZARIITIISIIANSSRAT Y | | SO 1 1 L f? £2x2 ZTETERXS
POLY GASOLIME HYDROGENATION (NPPH) .00 $4.80 32.00 "5
LiBRT ENDS RECOVERY (NPPL) 11.00 .30 19.00 40.72
HYDROGEN PURIFICATION (NPPH) 3.0 95,40 5.8 .70
ALCOMOL AND MAT RECOVERY (DPD) 2550,00 922,00 818,00 .30
GASOLINE ILENDING (DPD) 3.0 3.0 30766.00 15.90
STORAGE (IPD) 2784700 $17.00 3868700 $20.28
RELTISOL (WPH) IR 56,00
OFF-SITES 138S2.40 428,75
OIYEEN PLANT (NOPE) 545.00 $200.10 595,00 202,48
BOILER & MAIN SUPERNEATER & ESP/FGD (WPPHI  2264.00 18900 2033.00 4175.26
LP AND W SUPERWEATER (NPPH) 226400 12,10 2013.00 $1.95
UFW PREPARATION {NPPH) 284,00 926.80 2033.00 2648
£ ¥ MAKUP PPEPARATION (NPPHI 226400 40.60 2033.00 0%
COOLING TONERS (NEPH) 2264.00 $30.20 2013.00 128.01
FLARE AND BLONDOWN (NPPH) 2264.00 $3.50 2033.00 5.5
WASTE WATER TREATNENT (WNPPH) 1.0 426,40 0.65 418,87
PONER GEMERATION UM1T $17.10 $17.10
INTERCORNECTING PIPEMAY 412.80 412,80
INFRASTRUCTURE AND RISC. $124.20 $124.00
llllill!ltl"!llIllll”lll"llllll‘l"Illlllll=3==S::l‘:’lll"===ll=ltl=-l.l ZEAFRXECASSEITS=ZEITZRATESFIEIICNE
TOTAL PLANT CEST $1,778.20 8,219,108




TAELE A-4

BGC/KOELBEL CONSTRUCTION COST SHEET
ALL-LIQUID OUTPUT CASE

flZ=l!tll‘.’l!llll!lllllllllllt = | ] Illllatlllllll:.ta!ltllr!lllllll!
BASE CASE: NIKED QUTPUT CASE: BEC/YOLBEL LIGUID
DESCRIPTION sesesscmemmmns ceeeeees TmmmemmEL st dencaenenm.n
CAPACITY Last CAPRCITY (oSt
s 8 i)
RRIKZIITIPERSREILS TITIIVITT] 3 Ssaszzez 33
COAL AND ASH WalDL ING 415,00 113,00
COAL HANDLING (NTFD) . 27.80 .89
ASH HANDLING (MTPD) 1.40 1.40
SYNTHES1S GAS PREPARATION 045,80 §364.36
BAS:FIERS (MPPH) 207000 $161.40 070,00 $let.o0
RAM BAS SHIFT (NPPH) 139.00 848.30 30,60 818.29
RA GRS COOLING (WPPPH) -estigated 107.00 416,37
EHIFTED 6AS CODLING (MPMPH) 150.00 210 30,00 16.08
GAS PURIFICATION (WPRAPH) 143.%0 $133.40 1¢6.00 109,77
REFRIGERAT'ON 143.20 $50. 460 142.70 351,71
Bi-PRODUCT RECOVERY $130.70 $%9.32
SULPHUR RECOVERY (NPWPH) 40,00 $104.30 10,00 $39.52
GAS/LIQUOR SEFERATION (NPRPN) 15.5¢ 19.00 12,00 $13.3¢
SHENOL RECOVERY (MFWPH) 15,30 §4.80 32.00 $10.70
ANMONIA RECOVERY (APWPH) 15,36 $9.20 32,00 $i4,. 30
GASIFIER NAPK'HA TREATMEAY (BPD! C isde.00 . $2:.40 1610.00 $21.45
SYNTHESIS ‘ 217,20 $301,88
SYNTHESIS REACTORS AND I5M-5 (WARTU PH) 1708. 00 #1539, 40 - 6495,00 $256.94
F~1 CATALYST PREPARATION (TPD) ] 3.5 $37.6¢0 23.40 $44.%4
SNG PREPARATION DR REFDRMING (AL )] $42, 40
KETHAKATION (MRSCFPD) 14790 17,20
€02 HEROVAL (MRMSCFPD) [47.90 #3.2¢
COAL DRYING AND COMPRESSION IMMSCFPD) 147.90 .5
AUTOTHERRAL REFORNAER #4268
F-1 L1QUID RECOVERY AKD UPGRADING $192.20 $28%, 9¢
KYDFOCARRON RECOVERY [MPPHI 737.00 137.50
F-1 PRODUCT FRACTIONATION (WPPH; 399,00 $38,70 397,60
PRODUCT HYGROTREATING (NPPH} 180.00 #1130 376,00
kYD, PRODUCT FRACTIONATION (WPPH) 178,00 7.7 27,00
CATALYTIC FEFORMING (WPPH) 68.00 #16.50 128,
C3-Ce ISOMERITATION (APPH) 34,00 $10.70 102,00
CATALYTIC FOLIRER[IATION (REPH! 1.0 $8.20 115, 0¢
H-F ALLYLATION (RFPM) 14,00 8.3 2¢.00




TABLE A-4

(Continued)
UEIRZBNEEAED =8 lllll.lll:lllll!llllllllll lllzlls.lllx!!!ll"llll:lll!:x:l!l
BASE CASE: MIIED OUTPUT CASE: RSTHOLREL LiRulD
DESCRIPYION  sesessmessemesossssessescosemseen o oooees ommmoesennamnsenn s eaes
CAPACITY cost cAPRCITY Lost
wmi ' Ty .
253 :=E=l:lll:zt!'ll:llrlllllIt'!l'llllllﬁl!lzl!l.lllIlltll!lllllllllIIISIll lillxllll!!lll:Illll::l::!:ll:s::
PO - GAGDLINE HYDROGENATION (MNPPH) 29.00 .80 32,00
L1 AT EML5 RECOVERY (WPPNI 11.00 (TR 18.00
WiDKOGEM PURIFICATION (WPPH) 1.0 1240 5.43
ALCONOL AND MAT RECOVERY (DPD) 26%0.00 TR0 418,00
BASOL INE BLENDING (BPD) 19137, 00 13.80 3076.00
STORRGE (BPD) 27047,00 §17.00 J0487.00
RECTISOL (MPN) 41795,00
OFF-SITES 432,40 0.1
OIYGEN PLANT (WPPH) $45.00 $200.10 N0 12024
BOILER & WAIN SUPERMEATER & ESP/FED (NPPW)  2264.00 $189.00 2317.00 $152.%9
LP AND WP SUFERHEATER (WPPH! 2264.00 12,10 2317.00 12.13
DU PREPARATION (%PPH) 226400 72640 3.0 $26.83
C & MALUP PREPARATION (WPPM) 226400 10.50 231700 10,61
COOLING TOWERS (MPPH) 226400 $30.20 23000 230,69
FLARE ANL BLOWDCUN (WPPH) 2284, 00 12.%0 231000 6.3
WASTE WATER TREATAENT (WAFPH) 1.06 126,40 .45 418,67
PONER GENERATION Un]T #12.10 $7.10
INTERCONNECTING P1PENAY $12.80 $7.80
INFRASTRUCTURE AND M15C. $124.20 $124.2¢

lr::-lsltl::ln:lllll:!l:::ll.l:lll:=:=::llnalll::xl:s:;s:ll-:llllll:ll:lll! EEZIFEENTTILINRTINESINITETIATIIRALS

T0TAL PLANT LOST 41,778.20 91,%00.42

A-10



o Ly g

TABLE A-5

BGC/MOBIL CONSTRUCTION COST SHEET
MIXED OUTPUT CASE

l::::t!l:!l=lll:l==l=ltzll!x!!tlxlllH!:tltlll!l'lll‘llllll.'.'l&‘!ltlll‘.lll tllllil:lll:ll‘l‘ll’!l:l!:!x:t!!lll!
BASE CASE: WIED OUTPUT CASE: BT/ MORIL WIXED
GESCRIFEION e LR MR
CAPACITY (2134 CAPACITY cese
. m: wm)
lllllllllll'l'lllllllllllllllll=t8:!1!!:".....:2l:ll:l!ll.llIIIIIIIIIII'. ll.ll!ll:=t:8;=¥=i==lllllllllltll
COAL AND ASW HANDL NS $115.00 115,00
COAL HANDLING (MYPD) .80 FoN ]
- RSH HANDLING (NTPD) 1.40 : 1.4
SYNTHESIS GAS PREPARATION 15,80 el 87
BASIFIERS (WPPH) 2070.00 $i61.40 2100, 00 el
RAM BAS SHIFT (NPPH) 153,00 143,30 3883 818,00
RAN 5AS CUOL ING INPHOU gt L nated 139,40
SHIFTED BAS CDOLING (MPMPH! 159,00 #21.70 30,40 $4.85
BAS FURIFICATION (NPWPY) 143.% 933, 40 106.00 02487
REFRIBERAY 10K 143,20 $50.40 147.70 "L
BY-PRODUCT RECOVERY 0w $102,43
SULPHUR FECOVERY (MPHPN) 40,00 $104, 30 10,00 38,2
BAS "LI2NOF SEPERATION (NPRPH) 13,50 $5.00 32.00 $14, 9%
FHENOL ReCOVE®: (MFmem) 15,50 $4.60 2,00 "R
ANNONI4 RECOVERY (NPNPH) 15,50 $8.20 .00 $15.28
GASIFIER NAPHTMA TREATMENT {BFD) 1639. 00 $21.40 1630,00 $21.40
SYNTHES IS 212,20 £311,55
SYNTHESIS REACTORS AND I5M-5 (MMBTY PH) 7708.00 156,40 7885, 00 $276.9%
F-T CATALYST FREPARAT]ON (1PD) 43,50 $57,80 38, %
SNh PREPARATION OR REFDRMING s34, 90 $30.03
METHAKATION {WMSCEPD) 147,90 17,20 119,30 V14,60
COZ KEMDVAL (WASCFFD) 147,80 813,20 119.30 LIRS
COAL DEYING AKD COMFKESSION (RRSCFPD) 147,90 4,50 115,30 $3.87
AUTOTHERMAL REFORNAER :
F-T L1QUID RECOVERY AN[ UPERADING $192.20 $148. 10
HYPROCARECN KECOVERY (Wppy) 737,00 #3750
F-T" FRODUCT FRACTIONATION (WPRW) 16%. 00 830,75 Je.n 171, %
FRODUCT WyDRDTREATING (WPPH) 180,00 $13.30
Hil, PPODUCT FRACTIONATION (MEPH) 178,00 .
CATALYTIC FEFDRRING (NPPN) 45,00 1. 50
C3-Co I3OMERLIATION (WPPH) 34,00 $10.70
CATALTIC FOLIMEXIZATION (MPPH) 77.00 98.20

H-F ALIYLATION (mpPH) .06 84,30 237.50 31L20

A-11




TABLE A-5
(Continued)

=::x::s::::la:==:x::::l-::!::lxll:ll::::ll:::l::lsl!!sIll:llxt:!lll]-ll:::

N11ED DUTPUT

BASE CASE:

C DESCRIPTIN ~ memeeeseoseeemesssssresosesssss
CAPACITY cost
i .
III==I=SIIS=$ISIlI:IStIl=lll‘llI’Slll:.llil;:l'llillllll"8:E'IIII’I.IHSlll
POLY GASOLINE NYDROGENATION (NPF: 29.00 .80
LIGHT ENDS RECG/ERY (WPPH) _ 11.00 .30
N:[KOGEN PURIFICATION (MEPH) .00 $5.40
ALCONOL FMD WAI RECOVERY (BPD) 2650.00 022,00
6ASOLINE BLERDING (DPD) 19131,00 $3.80
STORAGE (FD) 27847.00 $17.00
RECTISOL (WPh) :
0FF-SITES 352,40
DIYGEN PLANT (WPPH) 545,00 200,10
BUILEK & MAIN SURERHEATER & ESP/FGD (NPPH)  2264,00 vBY.00
LP AND WP SUPETHEATER (WPPI) 2264.00 $2.10
OF W PREPARATION (FPPH) 2264.00 $26.40
£ ¥ NALUP PREFAKAIION (PPH) 244,00 80,60
COOLING TOMERS (WPPM) 2264, 00 130,20
FLARE AND BLOWDDWN (NPPH) 204,00 $3.99
WASTE WATER TREATWENT (RMPFH} 108 $26. 80
POVER GENERATION UNIT TERY)
INTERCONRECTING PIPERAY 832,80
INFRASTRUCTURE &ND MISC. $124,20
IIItlxl!i:.ll:l!l!::!:'!S‘lltll:ll:‘il‘lE:::::!l3====IS===X=:==-=3Il======
TG1AL PLANT LOST ,776.20
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2scTEAETESSITETNTIRIESTEIIITEIIEES

CASE: bSC- WORIL MINEE

CAFACITY oSt
.

ZTIRCATIFXSFATIOACLEITITLITRIST

121,00 8516
28600.00 45,02
15%00.00 919,95
A9, 156,20

$428.76
555,00 202,68

2034.00 "e.2

207209 +1.95

2033.00 20,43

203300 . 90,5

2033.00 128.00

203100 5.2

0.8 118,47
n.ae

32,80

s124.00

FSEET2STISSTILFLTTSITTITIRSRESEEE

81,700,145
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TABLE A-6

BGC/MOBIL CONSTRUCTION COST SHEET

ALL-LIQUID OUTPUT CASE

SEITEERSsz= ssarsasez IBAE L ] = Lt

BASE CASE NIl RLIED QuipyY

DESCRIPTION -
CaPaCiTY CosT
)

SEEEITEaTiE: L ) fEEZXzz2
COAL AND ASH MANDLING $115.00
COAL HANDLING (MTPD) 27.80
ASH HANDLING (XTPD) L&
SYNTHESIS BAS PREPARATION $415.80
BRSIFIERS (WPPH) 7076.00 $141.60
RAW GAS SHIFT (WPPH) 139.00 $46, 3¢
RAW BAS CODLING (NFNPH)-estisated 13%.00
SHIFTED 6AS COOLING (WPHPR) 139.00 021,70
BAS PURIFICATION (MPPH) 143,50 $133.40
REFRIGERAT 10N 143.20 430,40
BY-PRODUCT RECOVERY 1.7
SULPHUR RECOVERY (nPWPH) 40.00 $104,30
BAS/LIQUOR SEPERATION (WPFPH) 15.50 $9.00
PHENOL REZCVERY (WPWPH) 15,57 $4.80
ANNONI# RECOVERY (WPMPH) 15.30 $5.20
BASIFIER .APHTMA TREATNEN" (BPD) 1630.00 121,40
SYNTHESIS 217,20
SYNIMESIS REALTORS 44D 1S%-5 (MAETU PH) 7708.00 $159,40
F1 CATALYS] FREPARATION (TPD) 43.50 $57.80
SN6 FREPARATION OR REFDRP-ING $34,50
METHANATION (MMSCFPD) 147.90 $17,20
C0Z REMOVAL (MWSCFPD, 147,90 S0
COAL DRYING AND COMPRESSION (WNSLFPD} 147.90 $4.30
ALTUTAERMAL REFORMAER 0.00
F-T LIQUID RECOVERY AND UPGRADING $192. 20
HYDRDCARBON RECOVERY (NPPR) 137.00 137,50
F-T PEODUCT FEACTIONATION (NPPH) 399,00 $38.70
PRCDUCT WrDRDTREATING (APPN) 180.06 813,30
RYG. PROCUCT FRACTIONATION (MEFH) 178,00 1,70
CRTALYTIC REFORMING (MFPH) 68.00 $16.50
C5-Co [SOMERTIATION (MPPH; 54,00 $10.70
CATALYTIC POLIMEKIZATION (RPPH) 77.00 $6.20
ReF 4Ly ¥ 4T10% (NPPH) 14.0¢ §4.30

A-13

N AT T TSN YIRS LITRRNYUNEED

CASE: BGC/ MORIL LISuID
CAPACITY Cost
s )
==‘I‘:IIE!I:EIIE!IIE:.I:!I::::!:!S
$115.00
21.80
1.4
1364.5°
2100. 00 1141, 40
30.40 s18. 30
107.00 $16.37
30.40 $4. 83
104.00 10os,77
147.70 #5171
102,45
10,00 $39.52
32,00 814,95
32.00 $11.29
32.00 #15.28
1630. 00 $21.40
$472,00
1134700 1356, 20
78,00 44,00
$50. B¢
118,70 $52.80
117,02
434,00 $40, 84
154,00 $24.1¢

N



TABLE A-6
(Continued)

DESCRIFTION

SEREAEREEIEAIIEEIEXIETANCT ST TCISIANOETELIIXALRCATITCIITNETRILSIE

POLY GASOLINE HYDROGEWATIDH (MEPH)
LIGKT EMDS RECOVERY (WPPH}
HYDROGEN PURIFICATION (MPPH)
ALCOHOL AND MAY RECOVERY (BED)
BASOLINE BLENDING (P

STORAGE (PD)

RECTISOL (MPW)

OFF-SITES

QIYSEN PLANT (WPPH)

BOILER § MAIN SUPER4EATER & ESP/FED (WPPH)
LF AND WP SUPERHEATER (WPPH)
DFN PREPARATION (MPPH)

C ¥ WhaUP PREPARATION (MPPH)
COOLING TCWERS (MPPH)

FLARE AND BRLDWDOWN (MPPM:
WASTE WATER TREATMEMT (MAPPH)
PONER BENERATION UNIT
INTERCONNECTING F1EEWAY
INFRASTRUCTURE #4D K1SC.

EEXESERAANANAESNASNARESSSIESETILSESSIERITSISANKNIZED

TOTAL PLANT CDST

susaaxss 8235 EL amrr azzzzsct
BASE CaSt "iX RITED DUTPUY CasE: BEC WORIL LIGUIE
CAPACITY cast CAPACITY cos?
*m) "o
ZTEITITRBIUENISE
9.0 44,80
11.00 "3
1.00 5. 40
2430.00 922.00 His.00 46,84
19137.00 43,80 A0000.00 86,69
27842.00 $17.00 45050.00 126.20
4811890 V140
$432, 40 889126
45,00 $200.10 720,00 924317
224400 $109.00 312,00 si9l.80
2264.00 $2.10 PARFAL 9.1
2264.00 $26. 80 23129 826,79
226800 $0.60 2312.00 $0.41
2264.00 $30.2¢ 2312.6¢- §30.¢8
224,00 41,50 2312.00 $2.5%
1.04 w2640 0,465 1867
%710 $17. 10
432,80 $1.B0
$124.20 124,00
""""" FTTIEASIAINIGN SEIZETTINCZ
§1,778.20 #,302.21
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TABLE A-7

BGC/MITRE-MOBIL CONSTRUCTIGN COST SHEET

MIXED OUTPUT CASE

®3Fazzz TIEZEIEAN sasuss

W IR ITITESIITUTTINETINTTTITE ISy

A-15

BASE CASE: NILED DuTPUY CASE: B6C/ WITRE-MOBIL MI7ED
DESCRIPTION .o L DL L L EE R ST
CAPACITY cost CAPACITY cost
) LN L
nuzE z2ag " Xz Z2zSE¥TXISISSInzZZ2XE:
COAL AND ASH HANDLING $115.00 $1135.00
COAL HANDLING (NTPD} 2.9 27.80
ASK HANDLING (MTPD} 1.40 1.4
SYNTHESIS GAS PREPARATION 141580 $341.90
BASIFIERS (MPPH! 70,00 $161.40 2100.00 $183.24
RAE BAS SHIFT (NPPH) 159,00 448,30 30.40 s
- RAN BAS COOLING (NPMPH)-eatigated 15%.00
SHIFTED GAS COLLING (mPHPH) 159.00 $21.70 30.40 96,85
BAS PURIFICATIIN (WPRPN) 143,50 $133.40 106.00 $124.87
REFRIBERATION 143.20 $30.40 4.0 LM )
DY-PRODUCT RECOVERY $130.70 $192.4%
SULPHUR RECOVERY (WPWPH) 40.00 $104.30 19.00 .02
6AS/LIQUOR SEPERATION (NPWPH) 15.50 $9.00 2.0 $14,03
PHENDL RECOVERY (MPNPH) 15.50 $4.80 32,00 $11.29
AMNONIA RECOVERY (MWPNPH) 13.50 9,20 32.00 45,28
GASIFIER NAPHTHA TREATMENT (BPD} 1630.00 $21.40 1630.00 $21. 40
SYNTHESTS 1217.20 $301.07
SYNTHESIS REACTORS AND ISM-5 (MMBTU PH) 7708.60 $159.4¢ 5,00 $267.0?
F-T CRTALYST PREPARATION {1PD) 43.50 §37.80 134,00
SNE PREFARATION OR REFORNING $34.90 029.25
NETHANATION (MASCFPD) 147,90 $17.20 114,90 144
€02 REMOVAL (MWSCFPD} 147.%0 $13.20 114,80 $it.68
COAL DRYING AND COWPRESSION (MMSCFPD) 147,90 14,50 114,99 3.7
AUTOTHERMAL REFORMAER
F-T LIQJID RECOVERY AND UPSRADING $192.20 $119.37
HYDROLARBOK RECOVERY (MPPH) 731,00 37,1
F-T PRODUCT FRACTIONATION (MPPH) 399.00 $36,70 289,00 €305
PRODUCT WYDROTZEATING (NPEN) 180.00 $11.30
HYD. PRCRUCT FRACTIONATION (MPPH) 178.00 7. 7¢
CATALYTIC REFOPMING (MPPM) 68.00 $14.5¢
C5-Co [SONERTIATION (WPPM) 54,00 $10.70
CATALYTIC POLINERIZATION (NPPH} 77,00 48.20
R=F ALKYLATION (WPPH) i4.00 .30 £18.00 4,00




TABLE A-~7

(Continued)
8:'!:5::'::=====ﬂ‘|'I..“.I'l:!l‘!!:":l:f:== .............. k44 SUPESSISXTIISIZIZITIIEES EZITTISSSET
BASE CASE: PIIED DUTPUT CASE: BGC. NITRE-MOPIL AIVED
ot T e
CAPACITY £os1 CAPACTTY £os1
“wm W)
ITZENEBEDIR --iiI":‘I=‘==Ill!=2ll==’==.l==l ------ »E
POLY GASOLINE HYDROGEWATION (NPPL) 29,00 (TR )
LIGHT ENDS RECOVERY (RPPH) 11,00 "3
HYDROGEN PURIFICATION (WPPH) C %00 15.40
ALCOHOL AKD WAL RECOVERY (BPD) 2650.00 22.00 2260.00 .92
£ASOLINE BLENSING (BPD 19137. 00 #3.80 228100 4,62
STORAGE LIPD 21847.00 17,00 33324.00 $19.28
RECTISOL . (NPH) 41795.00 ¥56.00
DFE-SITES #452.40 5628.%
OIYGEN PLAKT (RPPH) 54 00 #200. 10 555.00 ¥202.68
DOILER & WAIN SUPERHEATER & ESP/FGD (RPPH)  2254.00 18900 2033.00 17528
LP AND WP SUPERHEATER (NPPH) 2264.00 $2.10 2073.00 81,95
BEW PREPARATION (WPPH) 2264, 00 126,40 2033.00 924,48
C ¥ MAKUP PREFARATION (#PPH) 2264, 00 #0,60 2033.00 0.5
COOLING TOMERS (NPPH) 2264.00 $30.20 2033.00 4280
FLARE AND BLOWDOWN (MPPH) 2284, 00 $1.5 2033.00 $3.25
WASTE WATER FREATMENT (MMPPN! 1.06 226,40 0.85 VB, 67
PONER GENERATION LWL #1210 , TERT)
INTERCONNECTING P IPEWAY ¥32.80 32,80
INFRASTRUCTURE AND NISC. $124.20 $124.20
3='=‘=I"!3'IIIIIIIIGSEI zezasz s=22g=T 1% I:=!==2lll!!====I====l===========
TOTAL PLANT LOST +,778.20 ¥1,678.00
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TABLE A-~8

BGC/MITR'E-MOB_IL CONSTRUCTION COST SHEET
ALL-LIQUID OUTPUT CASE

===x=:==:===::====x::='.======:=a==l=::l=-!- Ssrzz=rszzssas

TAZE II.Il:ll:lﬂ'::::::!::!lI====Il3.."l
BASE CASE MII NLIED OUTPUT CASE: BG6C/ NITRE-MOBIL LIQUID
DESCRIPTION i e e
CAPRCITY : cost CAFACITY £osT
. "wm) “m
3333====’l.====$lt======IS‘III==::!ﬂ::x:ll:::ﬂ:- z= SRITEIIEssITEaITTICISTIEREY FEmRiesaxe
COAL AND ASH HANDLING $115.00 $115,00
COAL HANDLING INTPD) 2.8 27,80
ASH HANDLING (WTPD) 140 L4¢
SINTHESIS SAS PREFARATION 4 $415.80 838167
GASIFIERS (NPPH) C 070,00 161,40 210000 153,24
RAN BAS SHIFT (APPH) 159,00 $48.30 30,60 5.2
RA# GAS COOLING (WPMPH)-estimated . , 107,00 6.3
SHIFTED 6AS COOLING (NPAPHI 159.00 820,70 10,50 $4.85
645 PURIFICATION (WPAPH) 143,20 $133. 60 106,00 $108.23
KEFRIGERAT [N 143,20 $50. 60 "L 151,71
BY-PRODUCT RECOVERY $150,7¢ $102. 44
SULPHUK RECOVERY (MPNPH) 40,00 104,30 10,00 139,52
&RS/L1QUOK SEPERATION (NPAPHN) 15.50 .00 32,00 14,95
PHENOL RECOVERY (MPMPH) 15.50 $5.80 10,00 11,29
AMNONIA RECOVERY (NPNPH) 15.50 .20 32,00 $i5.28
GASIFIER NAPHTHA TREATMENT (BPD) 163060 $2i.40 163600 821,40
SYNTHESES $188.00
------------------------------------------ $217.%
SYNTHESIS REACTORS AND ISN-5 (NMBTU PH) 7708. 00 159, 4¢ 16765.00 4,00
F-¥ TATALYST PREPARATION (TPD) "5 57,80 344,00
SNS FREPARATION DR REFORMING R "o s
MSTHANATION (MWSCFPD) : 147,90 7.2
€02 REMOVAL (NNSCFPD) 147,90 $13.20
COAL TRYING AND CONPRESSION (NMSCFPD) 147,90 .50
AUTDTHERRAL REFORMAER , . 114,00 849,45
F-T LIQUID RECOVERY AND UFGRADING 1192.20 $167. 74
HiDROCARBON RECOVERY (NPPH) 7100 $37.50
F-T FRODUCT FRACTIONATION (NPPH) 399,00 $36.70 15,00 RS
FEGTUCT MYDRDTREATING (NEPH) 180,00 13,30
KYD, PEOBUCT FRACTIONATION (MPPH) 176,00 7.7
CATALYTIC REFORNING (MPPH} &8.00 #14.56
C5-Co ISCMERIZATION (MPPH) 51,00 $10.70
CATALYTIC POLINERIZATION (MPPH) .00 .20
H-F ALLVLATION (NPPH: 14,00 .30 169,00 425,73
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TABLE A-8

(Continued)
=IRETTETTEITITIITISZTTIRIAS LT EIS eSS TITTTT SILIZEETEES 31
BASE CASE WIX NTIED QUTRUT
Lt T e
SeFACITY £
wm
'..l“l.l":'.'s":'l’l!l.:I'I:“‘l'll.l:‘E::‘.’E:’:.""I!=I‘lll='lll===ﬂ’t'!‘=
POLY GASOLIN: HYDROGEWATION (WPPH) 29,60 #4.80
LIGFT ENDS FECOVERY (MPPH) 11.00 .30
HYDRDSEN PURIFICATION (WRPH: 3,00 15.40
ALCOHOL ANJ WAT RECOVERY (WPD) 2650.00 $22.00
ASOLINE LENDING (BPD 19137.00 4180
STORAEE (DPD) 77047.00 12,00
RECTISOL (WPH)
BEF-SITES $632.40
DXYGEN PLANT {WPOH) §45.00 200,10
BOTLER & WAIN SUERHEATER L ESP/FED (mPHI  2264.00 ¥i63.90
LP AND WP SUFERMIATER (WPPHI 264,00 .10
BF PREPARATION (WPPH) ' 2264.00 $20.40
C ¥ WAKUP PREPARSTION (WPPH) 2254:00 $0.60
CODLING TOMERS (APPH) 2284, 00 $20.20
FLERE &ND B "XPONN (NPPN) 1264, 00 )
WASTE WATER TREATHENT (WNPPH) 1,06 26,40
POMER BENERATION UKIT .10
INTERCONNE T 15 PIPENAY $32.00
INFRASTRUCTURE AND WISC. . $124.20
ABTERIZIZIZSSSEES =2 o ==B===K‘fl'====“=l‘-'l==ﬂ‘,"-"
TDTAL PLANT COST 31,778.20
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FarACITY cost
(s M)

322300 86,59
Y5%7.00 ¥:.17
.0 $25.18
1138200 fed 10
483,50

713.00 241,51
230100 $191.16
201,00 82,12
2301.00 26,70
2301.00 80,41
2301.00 30,44
2301, 00 5.0

0.4 $1R.52

LRy

130,80

$124,00
asesTasssssEsisaITI22AETIE rzssazmss
$1,872.77



TABLE A-9

BGC/MOBIL HIGH-WAX CONSTRUCTION COST SHEET

MIXED OUTPUT CASE

2TRT JERN I=B‘=‘=-‘===1!::‘::::!::‘!::3:
BASE GASE RIXEY DyTRYY CASE:  BEC/ NORIL MIGH WaX MIIED
BESCRIPTION e DT TTL WML
CAPALITY tosy CAPACITY" cost
““m) "
=x TEg=zr rxzz=zszass 23z - z P

COAL AKD ASH HANDLING $115.00 $115.00
COAL HANDLING (MTPD) 27.80 27.80
ASH HANDLING (WTPD) 1.40 1.4
SYNTHES1S GAS PREPARATIDN 115,680 0364, 60
GASIFIERS (PP 2076.00 8141, 40 2100.00 S181. 24
RAN BAS SHIFT (WPFR) 159.00 $46.3¢ .00 $16.18
RAN GAS [ODLING {NPAPH! -est i mated 159. 00
SHIFTED 8RS CDOLING (MPMPK) 159.00 270 30.40 $6.85
BAS PURIFILATION (WPWPH) 143.50 $133. 60 104.00 HAUG
REFRIGERAT 10N 143.20 150, 60 147.70 1510
Bi-FRODUCT RECOVERY $150.7¢ $102.45
SULFHUR RECOVERY IMPNPY) 40.90 $104.30 10.00 39.52
6AS/L10UDR SEPERATION (NPWPH) 15.50 9. 00 32.00 #1498
PHENDL RECOVERY (MPMPH) 15.50 96,80 32.00 $1.9
ANNONIA RECOVERY (MPAPH:) 15.5¢ $9.20 32.00 $15.28
GASIFIER MAPHTMA TREATMENT (BFD) 1630. 00 921,40 1430.00 §21.40
SYNTHESIS $217. 20 MR
SYNTHESIS RERCTORS AND ISN-5 (MMBTY i 7708. %0 $159.4¢ 8023.00 $274.00
F-T CATALYST PREPAKATIDN (TPD) 45.50 $57.80 $38.00
SNE PREPARATION OR REFORMING 349 $29.00
NETHANATION ANSCEPD) $17.20
CO2 REMOVAL (NWSCFPD) $§3.20
COAL DRYINS AND COMPRESSION (MSCFPD) ", 50
AUTCTHERMAL KEFORNER (WASCFD)
F-T LIDUID RECOVERY AND UPSRADING $192.20 $1ed.3%
HYDROCARKON RECOVERY (WPPH) 737,00 LA ] 183.21 $19.00
F-T PROVUCT FRACTIONATION (MPPH) 399,00 838,70
PRODUCT WYTROTREATING (MPPH) 180.00 $13.30
HYD. PRODUCT FRACTIONATION (WPFH) 178.0¢ $7.70
CATALYTIC REFORKING 1MFOH) 8.00 416,50
C5-La JEOMERIZATION /rrPH) 34,00 0.7
CATALYTIC POLIMER, ZATION PPN} 77.00 $8.20
H-T ALXYLATION (WPPH) 14,00 $4.30 1630 $6.28
PELY BASDLINE HYDROBENATION (NPPH) 29,00 $4.80
LIBNY ENDS RECOVERY iMPRM) 11.00 $4.30
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TABLE A-9

(Continued)
ll!!:f::::!:l Z@ETITZE= rr=3r==sTRITERSSAISIETCEISESERISS z8 ::::::::::::53:'::::::::!!!!:
‘ BASE CASE  WITED QUTPUT CASE:  BEC/ MOBIL HIGH WY MINED
WSCRIPHIN  -mm—m--ememmeessesseemeeeess Seseemessssmmomonio ST
CAPACITY cost CAPALITY £ost
[(}.. 0] is N8 )

ZSTETEIRERSS ZESCEEESDY I=z====3=l==lk‘l!l==3!z¥‘ll’=

HYDRDGEN PURIFICATION (NPPH) 3.00 15.40
ALCOHOL AND HAY RECOVERY (BPD) 250,00 $22.00 $30.0¢
GASOLINE BLENVING (BPD) 19137.00 3.8 20940.60 .05
STORAGE {BPD) 2784700 $7.00 85, 00 $19.94
RECTISOL (WPH! 38000, 00 951,00
WAT NYDROTREATER 100
OFE-STTES $652.40 $428.96
DIVEEN PLANT (WPPH! 545, 00 $200.10 555,00 $202.66
BOLLER & NAIN SUPERHEATER & ESP/TGD (APPH) 2264.00 189,90 2033.00 $175.28
LP AMD NF SUPERHEATER {NPPH) 2264.00 12,10 2033.00 .95
BFW PREPARATION (WPPH) 2264.00 126,40 2033.90 128,48
€ ¥ WAKUF PREPARATION (MPPH) 2764.00 20,80 2033.60 #0.5¢
COOLING TUMERS (MPPN) 2284, 00 130.20 2033.00 28,01
FLARE AND BLOWDOUN (RPPH) 2264, 00 13.50 2033.00 M
WASTE VATER TREATHENT (NMPPH) 1.06 026,00 245 ERY
PONER GEWERATION UKIT $17.10 $7.10
INTEKCONNECTING PIPEWAY $312.80 $32.80
INFRASTRUCTURE AND WiSC. 24,20 $124.20
TOTAL £OST $1,778.26 #1,718.3

A-20



TABLE A-10

BGC/MOBIL HIGH-WAX CONSTRUCTION COST SHEET
ALL-LIQUID OUTPUT CASF

razmsTizxe RSz L] Sszxn :ll‘lI-'.lll‘lll3!!'38‘!!‘]'.'....
BASE CaSt: RIXED oureer CASE:  BRC/MOEIL WISH WAY Llgu!D
DESLRIPTION e A e AL DL PR TP
’ CAPACITY cost CAPACTTY cest
(sm) (6 )

azngazz T3E £33 rraaxzs = anm Ill-l":::EE:‘SS!:;EIE!IIII'EII

COAL AND ASH WANDLING $115.00 #1500

COAL HANDLIWG (MTPD) 7.80 27.80

ASH HAKDLING (NTPD) 1.4 1.40

SYNTHESIS BAS PREPARATION #415.80 836480

GASIFIERS (WPPH) 207000 $161.40 2100.00 $143.24

RAN 5AS SHIFT (wppy: 159.00 $48.30 40.00 $18.36

Riu GAS CODLING \NPWPM) -pstinated

SHIFTED BAS COOLING (MPNPH) 139.00 7170 30.60 84,83

BAS PURIFICATION (mPwPH) 143.50 1133, 80 108.00 $124.42

REFRIBERAT 10M 143.20 50,60 142.70 351,71

BY-PRODUCT RECOVERY $150.70 102,45

SULFHUR RECOVERY (WPRPH) 40.00 4104, 30 10.00 $19.52

GAS/LIRUOR SEPERATION (WPRPH) 15.50 99.00 32,00 414,95

PHENDL RECOVERY (NPNPM) 15.%0 $4.8¢ J2.00 §1.29

ANMONIA RECOVERY (NPAPHI . 13.50 $9.2¢ .00 §13.28

GASIFIER NAFHTHA TREATMERT (BPD) 1630,00 ’ 821,40 1630, 09 $21 40

SYNTHESIS $217.20 $197.00

SYNTHESIS REACTORS AND ISM-5 (MRBTU PH) 7708.00 §159,49 11152, 00 $152.00

F-T CATALYST PREFARRTION (TPD) . 43.50 $57.80 $45.00

SNE PREPARATION OR REFDARING 034.9% e 50

RETHANATION (MNSCFRD) 147.9¢ #17.20

C07 REMOVAL (RNSCFPD) 147.9¢0 #13.20

COAL DRYING AND CONPRESSION (MNSCFPD) 142.90 $4.50

AUTOTHERMAL REFORMER (NWSLFD) 845,50

F~T LIQUID RECOVERY AND UPGRADING $192.20 §216.30

HYDROCAFBON RECOVERY (MPPH) 737,00 637.5¢

F-T PRODUCT FRALTIONATION (MPPH) 399.00 836,70 255,40 126,70

FRODUCT HYDRDTREATING (WPPH: 180,00 $13.30

YD, PRODUCT FRALTIONATION (BPPH) 178.00 $2.7¢

CATALYTIC REFOKMING {NPPH) 68.00 $16.50

CE-C ISOMERIZATION (MPPH) .00 $16.70

CATALYTIC POLINEFIIATION (MePH) 71.00 $8.20

H-F ALYYLATIDN IAPPH) 100 $4.30 50,460 $10.40

POLY GASDLINE HYDPOGENATION (WPPH) 29.00 $4.80

LIBHT ENDS KECOVERY (KPPN) 11.00 84,30
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TABLE A-10

(Continued)
llll-ll!lt’ll!(tlll’ll,l,l!Il,ll!l!{l]!l!lllll“'ll:‘SI’I"I.IIl..'III'III. l‘:!!!!t!:l::t’::’r:=Xi=l!'=l3
BASE CASE:  MIXEQ DUTPUT CASE:  BEC/MDEIL WIGM WAY LIC.IE
BESCRIPTION  =e-memsmeeiomessssssssmssssssssesesmesssossessmoomnonessti
CAPACITY cost TARACITY tost
M) im)

HY2ROGEN URIEICATION (RPPH) 3.00 LR
ALCOHOL PND WAX RECOVERY (BPD) 2%0.00 72,0 431,00 51,5
GASOLINE BLENDING (BPD! 19137.00 13.80 28525.00 15,00
STIRAGE (BPD) 27B47..00 17,00 4B043.00 $25.00
RECTISOL (MPH) 41795.00 56,00
WAL HYDROTREATER TR
OFF-SITES 452,40 59148
DRVGEN PLANT (NPPH) 4590 200.10 7200 s243.17
BOILER & MAIN SUPERHEATER & ESP/FED (WPPH) 2264.00 $189.00 731200 191,86
LP AND MF SUPERMEATER (NPPH) 220400 210 312,00 213
BFU PREFARATION [WEPH) 226490 6.4 2312.00 2679
€ ¥ MAXUF PREPARATIDN (NPPH) 228000 0,40 232,00 WY
COOLING TOMERS (NPPHi 2264,00 20,20 2312.00 1045
FLAKE AND BLGNDDWN (MPPH) 226400 $3.50 212,00 1355
WASTE WATER TAEATAENT (WRPPH) 1.06 826,40 0.45 1657
PONER GENERATION UNIT 8110 $7.10
INTERCONNEETING PIPEWAY $32.80 130,80
INFRASTRUCTURE AND WISC. "2 124,20
TOTAL COST $1,778.20 11,936.30
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APPENDIX B

COMPUTAT ION OF ALL-LIQUID FRODUCT OUTRUTS

All-liquid output modes are calculated from the mixed-output

product distribution as shown in the following example:

MMBTU/ IR
SNG 118.7 MMSCFD 4,474
Gagoline 28,607 BPD 5,053 (net of 318 + 210)
Cy 3,026 BED 443
c, 885 BED 147
Wax 2,400 BPD 575

All-liquid factor is computed as follows, assuming 0.61 of SNG thermal

value appears in liquid output:

Factor = (0.61 x 4,474) + 6,218 = 8,947 . 1.439
6,218

Thus, all-liquid product distribution will be:

MMBTU/hr MMBtu/hr
Gasoline 7,271 (+ 318 Naphtha + 302 i-butane) = 7,891
Cs 637 637
c, 212 212
Wax 827 827

8,947 9,567
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11.

12.

13.

14,

15.

APPENDIX C

NOYES TO TABLES A-1 THROUGH A-5

Unchanged from Base Case.

Scaled on capacity using .7 'scaling factor.

Scaled from Mobil Case 1-B (Reference 13) on which an
Autothermal Reformer costing $36.5 MM was required to reform
products which produced $48.5 Mo SCF/D SNG in Mobil Case 1-B.
Capacity of ail units assumed proportional to steam plant.
The unit cost of the BGC gasifier is assumed equal to the
Lurgi Dry Bottom. Fourteen BGC units (12 operating and 2
gpares) are required versus 28 Lurgi (25 operating and 2
spares) in the Base Case. Alternative costing methods using
Conoco (Reference 8) or Flour (Reference 7) data would have
produced much lower relatlve costs for BGC gasification.

vendor estimate of construction cost of two-reactor unit
handling 180,00C lb. mole/hr.

Scaled from Base case Unit 203.
Unchanged from corresponding Mixed Product Case.
Vendor estimaie.

Pulverization, bi~model screening, and slurry preparation
are agsumed to add 10 percent to coal handling costs.

Scaled from Flour design for EPRI (Reference 7) using .7
scale factor.

Capacity based on waste water in excess of slurry
requirements.

Includes refrigevaticn for extra Rectisol unit used in
1iquid product recovery.

Based on a catalyst requirement for the Koelbel reactor of
0.46 times the requirement of the Synthol reactor.

Unit 210 unnecessary because of addition of «xtra Rec*isol
unit after the Koelbel F-T reactor.

c-1



16.

17.

18.

19.

20.

APPENDIX C
(Continued)

Scaled on ratip of flows to catalytic reformer, since this
is largest source of gensrated hydrogen in the refinery.

No thift required for this case,

Scaled from BGC/Koelbel all-l11quids case, based on total
barrels of liquids. ' ,

Waste water generated is insufficient to meet quench
requirements. Assume that 20 percent of quench water is
slipstreamed to waste to prevent contaminant build-up.

This costing we thodology is believed to provide a straightforward

and accurate measure of the relative costs of plants considered

herein.

Interpretation of results based on abgolute price levels

should be savoided.




