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AHGP Costs

Equipment )
AHG AHG-b AHG-c AHG-100 AHG-500 Purchase date of
Type unit Price Price Price Price Price Mat. of Construction  date priceref.  calculation
Heat Exchangers
HEATX $64,900 $125,700 $32,900 $39,600 $107,300 SS310(SS 316) June, 1996 aspen 12/3/97 AHGPcosts
RCYHEATR © $102,800 $162,900 $35,300 $60,500 $181,000 SS310 (SS 316) June, 1996 aspen 1/22/98 steam
N2-COOLR $42,000 $72,200 $16,800 $26,500 $66,400 SS304 June, 1996 aspen 1/22/98 steam
Condensers
COND $82,200 $177,000 $41,000 $51,400 $138,500 SS310-heat exchanger June, 1996 aspen 1/22/98 steam
LP-COND $8,200 $11,100 $6,200 $7,000 $10,000 SS310 tank (T = 1min) June, 1996 aspen 12/3/97 AHGPcosts
Demister
DEMISTR $53,100 $109,000 $30,600 $35,000 $83,700 SS310 1.5tank (t =1mir June, 1996 aspen 12/3/97 AHGPcosts
Compressor
CON-COMP $201,100 $203,300 $200,900 $200,900 $202,100 3 x (Carbon Steel) June, 1996 aspen 12/3/97 AHGPcosts
LIFTCOMP $485,000 $820,000 $161,600 $161,600 $820,000 3 x (Carbon Steel) June, 1996 aspen mod. 12/3/97 AHGPcosts
S02-COMP $53,900 $66,200 $53,900 $53,900 $1,410,000 3 x (Carbon Steel) June, 1996 aspen - 12/3/97 AHGPcosts
Tanks
7 days storage $125,500 $205,400 $65,000 $80,000 $171,000 SS316 June, 1996 aspen 11/6/97|
Reactors .
$2,939,588 $12,297,497  $1,562,672  $2,177,791  $8,869,074 SS310 June, 1996 (w install) P&T calc 11/20/97|
Pipes
pipe lines
totals $4,158,288  $14,250,297 $2,206,872 $2,894,191  $12,059,074
Equipment -Steam side
AHGP AHGP-b AHGP-c AHGP-100 AHGP-500 Purchase
Type unit Price Price Price Price Price Mat. of Construction ~ date price ref,
pumps
PTOWR $3,400 $5,000 $2,800 $2,800 $4,300 June, 1996 aspen 11/26/97 steam
PSTEAM $57,400 $63,300 $57,400 $57,400 $59,300 June, 1996 aspen 11/26/97 steam
Heat Exchangers
VCOOLR $7,000 $8,000 $6,700 $6,800 $7,600 shell CS/tube 304  June, 1996 aspen 11/26/97 steam
totals $67,800 $76,300 $66,900 $67,000 $71,200
Expendatures
l AHGP AHGP-b AHGP-c AHGP-100  AHGP-500 cost ref.
Electrical 1kW=1.341 hp
Pumps & Compressors
. JkwW CON-COMP 8 26 2 3 17 ASPEN generated power requirements 1/22/98
kW LIFTCOMP 13 28 3 5 27 ASPEN generated power requirements 1/22/98|
kW S02-COMP 38 114 1" 16 80 ASPEN generated power requirements 1/22/98
kW Steam pumps 64 148 28 27 135 ASPEN generated power requirements
Light & instruments
kW misc. 25 25 25 25 25 20% base case pump & compressor requirements
TOTAL kW 148 341 68 76 284
unit cost $/kWh 0.04 0.04 0.04 0.04 0.04 Self-gen. (Jan. 1990) = Peters & Timmeraus
90 % op _ Cost $/yr $46,579 $107,485 $21,491 $24,109 $89,490
Cooling Water
Ibs/hr 79,200 4,530 434 33,351 166,756
unit value $/b 2.6E-05 2.6E-05 2.6E-05 2.6E-05 2.6E-05 Tower (Jan. 1990) Peters & Timmeraus
90 % op _ Cost $iyr $29,041 $1,661 - $159 $12,229 $61,146
Oxygen -
Ibs/hr 4,129 12,536 1,195 1,739 8,694
unit value $/ton $20 $20 $20 $20 $20 Increased O2 plant production Dr. Roberts
90 %op _Cost $/yr $325,753 $989,015 $94,278 $137,175 $685,874
[Additional Employees
Engineers 3 3 3 3 3
unit cost $100,000 $100,000 $100,000 $100,000 $100,000
Maintenance 2 2 2 2 2
unit cost $70,000 $70,000 $70,000 $70,000 $70,000
Cost $/yr $440,000 $440,000 $440,000 $440,000 $440,000
(Consumed Coal Gas
MW lost 1.506 4.580 0.436 0.634 3.172 Appendix J
unit cost $/MWh 40 40 40 40 40 Self-gen. (Jan. 1990) Peters & Timmeraus
Cost $/yr $475,257 $1,445,338 $137,591 $200,075 $1,001,007
totals (yearly) $1,316,631  $2,983,500 $693,519 $813,588  $2,277,517
Benefits
AHGP AHGP-b AHGP-c ~ AHGP-100  AHGP-500 Condition value ref. date of calc.|
Sulfur Recovered
Ibs/hr 5,731 17,440 1,593 2,413 12,067
90%op  tons/year 22,607 68,796 6,284 9,520 47,599 11/4/97
unit value $/ton 50 50 50 50 50 low purity Chem. Eng. Progress 1996
Revenue $/yr $1,130,354 $3,439,778 $314,195 $475,992 $2,379,960
Steam Generation
Ibs/hr 19,400 59,000 5,650 8,169 40,847 950 psia, 441 C 11/4/97
unit value $/Ib 0.0039 - 0.0039 0.0039 0.0039 0.0039 500 psig, (Jan. 1990) Peters and Timmeraus
90% op  Revenue $/yr. $596,912 $1,815,351 $173,843 $251,360 $1,256,798

totals (yearly) ~ $1,727,266  $5255129  $488,038  $727,352  $3,636,758

[AHGP AHGI

YEARLY COST]| -$410,635
EQUIPMENT COSTS| $4,226,088  $14,

AHGP-100

AHGP-500

86,236
326,597  $2,273,772 _ $2,961,191

E-157



S}1S0Q dOHV

v.0'650'CL$  L6L'v68'2$  2.8'002'C  L62'0ST'YL$  882'8SL'YS S[ejoy

saul| adid
sadid

26/02/1 1 9led 1'gd (lleIsul M) 9661 ‘ounf 0LESS ¥.0'698'8$ 162'2LL'28  Tl9'T9S'L$  L6V'L62CL$  88G'6E6'TS
siopeay
L6/9/1 | uadse 9661 ‘aunp 91€SS 000°LLL$ 000'08$ 000'59$ 00¥'502$ 005'52L$ abelojs shep 2

syue|

SISO0OdOHY L6/€/2L uadse 9661 ‘aunp (le®)g UoqIeD) X € 000°0LF'LS  006'€S$ 006'€5$ 00z'99% 006'€5$ diN0D-20S

SISOOdOHY /6/€/2) "Pow uadse 9661 ‘sunp (le3)s UOgIED) X € 000'028% 009'L91$ 009°'L9L$ 000°'028$ 000'8v$ dWNOOLdIN

S}S00dOHY L6/E/CL uadse 9661 ‘sunp (199)g U0qIED) X € 001°202$ 006°'002$ 006'00Z$ 00€'€0Z$ 001°102$ dNOD-NOD
Jossaidwo)

S}S00dOHY L6/E/C) uadse 9661 ‘Bunpull= 1) Yuels'L 0LESS 00.'€8$ 000'GE$ 009'0€$ 000'60L$ 00l'es$ disinaa
Jsysiweq

SISO2dOHY L6/E/CL usdse 9661 ‘aunp  (ulw| =2) 4ue} 0LESS 000'0L$ 000'2$ 002'9$ 00L'LL$ 00z'8$ AaNOO-d1

wesys 86/2e/L uadse 9661 ‘@unr sabueyoxa Jeau-0LESS 005'8EL$ 00v'LG$ 000°L¥$ 000'2LL$ 002'28$ aNod
S19SUBPUOYD

Wwesjs g6/2z/L uadse 9661 ‘aunr ¥0E€SS 00¥'99$ 005°92$ 008'9L$ 00z'zL$ 000°2¥$ YT000-2N

Wes)s 86/2¢/L usdse 9661 ‘aunr . (91€ SS) 0LESS 000°'L8L$ 005'09$ 00€'s€$ 006'294$ 008'20L$ HLVIHADY

SISOOdOHY L6/E/2L uadse 9661 ‘aunp (91€ SS) 0LESS 00€'20L$ 009'6€$ 006'2€$ 00.'szi$ 006'79$ X1v3H
s1ebueyoxy yesH
uoyenojes  ‘yais soud sjep  UOJONASUOD JO Jely 8dld a0ld 20ld a0lid o0ld jun adA]

40 8jep 8seyaind 00G-9OHY 00L-DOHY 0-9HY 9-OHY OHY

juswdinb3g

E-158



002'12$ 000'29$ 006'99$ 00€'9.$ 008'29$ slejo)
wee)s /6/92/1 1 uadse 9661 'UnP  OE @A}/ SO llaus 009°L$ 008'9$ 00L'9$ 000'8$ 000'L$ YI000A
s1obueyox3 jesH
weays /6/9z/L1 uadse 9661 ‘aunp 00€'65$ 00v'LG$ 00v'25$ 00€'€9$ 00v'L5$ Wv31Sd
weeys 26/92/L1 uedse 9661 ‘aunp . 00€'v$ 008'2$ 008'2$ 000'5$ 00v'e$ YMOLd
sdwnd
‘Jou @oud 9jep  UONONASUOY JO Je|y 8old a0ud aold 0ld 20ld nun adAy
sseyoind 005-dOHY __ 00L-dOHY __ 9-dOHV 9-dOHY dOHY
apis Wea)s- wawdinbg

S}S0D d9OHV

E-159



S1S0Q dOHV

L16'2/2'28  88s'tlss 615°€69% 005'€86'2  LE9'OLE'LS (AueeK) sejo)
£00'100°L$  S20°002$ 16S'2EL$ 8EE'SYY'LE . LST'GLVS JA1$ 1500
shejswiwi] g sieled (0661 "uer) ‘uab-yjes Ov oy oy oy oy UMWW/$ 1500 Jun
rxipusddy z/1'€ ¥€9°0 9e¥ 0 08S'v 90S°L 1801 MIN
SEo) [E0D pPawnsuo)
000'0v¥$ "000°0vv$ 000°0v¥$ 000°0¥¥$ 000°0¥¥$ 1A/$ 1800
000'0L$ 000'0L$ 000'02$ 000'02$ 000'0L$ 1500 Jun
[4 Z 4 4 4 oueusIle
000'00L$ 000'00L$ 000'00L$ 000°00L$ 000°00L$ 1500 Jun
€ € € € € siesuibug
saakojdw3 |euonippy/|
. $.8'G89% GLL'LELS 8.2'v6$ G10'686$ €51'G2e$ JAig1s00  doy 06
spaqoy g uoponpoud jued zO pasessou| 02$ 0z$ 0z$ 0z$ 0z$ uoy/$ anje un
¥69'8 6€L'L G6L'L 9€5'ZL 62L'y Jy/saj
uabAxQ
9y1°19% 622CL$ 651$ 199'L$ 1¥0'62$ JA/$1s00  do % 06|
sneJswl| g sis)ed (0661 "uer) JamoL 50-39'C '60-39C 60-39'2 60-39°C G0-39°C ql/$ enjeA jun
9G.'991L LGe'ee 254 0€s'y 002'6L du/sq)
191\ Buljoo)
061'68$ 601 'v2$ L6v'les G8Y'L0L$ 6.5'9v$ WAg1s00  do % 06
snesewuw) g si9led (0661 ‘uer) ‘usb-yies v0'0 Y00 00 00 00 YAY/$ 1500 Jlun
8¢ 9. 89 Lve 8l MY V101
sjuawalinbai Jossaidwod  dwnd aseo aseq %0z 52 (<74 14 (<14 (<74 ‘os|w MY
sjuswinysul @ yb1
sjuswainbai Jjamod pajessusb NIJSY SEL 12 82 vl 9 sdwnd wes)g M
86/CC/| sjuswalinbai semod pajessusd NIJSY 08 9l b 141 8¢ dWOO-20S MY
86/2¢/1 sjuawaunbai Jemod pajessusb NIASY L2 S € 8¢ - €l dWODLdIT M
86/22/1 sjuswalinbai jemod pejessusb NIJSY L} € [4 9C 8 dWOD-NOD M
slossaidwo) B sdwnd
ay LyeL=Mmi L |eowos|3
"}81 1800 00S-dOHY 00L-dOHY 0-dOHY g-dOHY dOHY
salnjepuadxy

E-160



S1S0D dOHV

vi20cl'ZLe  16L196'C8  2ll'tle’es  165'9zE'vL$  880'922'F$  [SLSOO LNIWLINOI
Lv2'6Ge'Lg-  9ee'9ss 181'602$ 0€9'L/2'2$-  SEQ'OLYS- LSOO ATHVIA
005-dOHY ___ 00L-dOHY 9-dOHY 9-dOHY JOHY)
85.'0e9'e$  26e'leL$ 8£0'88Y$ 6zL'c6z’'s$  99z'/2L'L$ (Aireak) siejo)
86.'962'L$  09¢'L52$ £8'cLl$ LGE'GLE'LS - 216'96G$ “Kig enusnsy  do %06
snesswiwi) pue sieled (0661 “uer) ‘Bisd 00 6£00°0 6€00°0 6€00°0 6€00°0 6€00°0 qi/$ enjeA jun
L61v/L1 O Ly ‘eisd 056 L¥80Y 6918 059G 00065 00¥'6L Jy/sql
uoljesauas) wealg
096'6.€'C$  Z66'SLVS$ S6L'vLES 8LL'6EV'€s  PSE0EL'LS 1/ enusney
9661 ssaiboid Bu3 ‘wayd Aund moj 0g 0S 0§ 0§ 0s uoy/$ anfea yun
L6/v/LL 665'LY 025'6 ¥82'9 96.'89 109'22 Jeafjsuo}  do %06
1902 €' €65°1 obv'LL LEL'S ay/sq|
palanooay Jnying
"0[ED JO djep JoJ anjeA uojIpuoY 00S-dOHY ~_ 00L-dOHY __ 9-dOHY 9-dOHY dOHY
Sjijausg

E-161



Reaction Data Obtained from RTI

Appendix O

The following data was obtained during correspondence with RTL

DSRP reactions at 300 psi
Reaction AH at 550°C AH at 650°C  AH at 750°C
(J/mol) (J/mol) (J/mol)
0.5 SO, + H, = (1/4)S, + H,O . -65128 -65795 -66436
0.5 SO, + CO =(1/4)S, + CO, -101938 -101629 -101295
ZnO + H,S(g) = ZnS + H,0(g)
Temp. AH AS AG K
°C kcal cal kcal
400 -17.079 -0.071 +-17.031 3.387E+5
500 -17.056 -0.040 -17.025 6.502E+4
600 -17.047 -0.029 -17.022 1.824E+4
700 -17.050 -0.032 -17.019 6.645E+3
ZnS + 1.5 O4(g) = ZnO + SOx(g)
Temp. AH AS AG K
°C kcal cal kcal
500 -107.110 -18.940 -92.467 1.381E+26
550 -107.135 -18.971 -91.519 1.999E+24
600 -107.155 -18.995 -90.570 4.694E+22
650 -107.172 -19.013 -89.620 1.654E+21
700 -107.185 -19.027 -88.669 8.220E+19
750 -107.195 -19.038 -87.717 5.474E+18
800 -107.204 -19.046 -86.765 4.692E+17
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