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Pinon Pine Power Project MWK J-7514
Sierra pacific Power Company Page 2 of 20
Rena, Hevada Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCQO COAL WITH TRANSPORT DESULFURIZER
1 4
IDENTIFICATION Molecular Prepared Coal LIimestone Asn withdrawai Coal Transport
Weight Feedstock Feedstock From Gasifier Air
Wts Lb/Hr Wts Lb/Hr Wts Lb/Hr Yol% Lb/Hr
GASES:
Carbon Monoxide 28.01 0.00 0
Hydregen 2.02 0.00 0
Carbon Dioxide 44,01 0.00 0
Methane 16.04 0.00 0
Nitrogen 28.01 78.00 14,645
Argon 39.95 0.90 240
Oxygen 32.00 20.82 4,466
Ammonia 17.03 0.00 0
Hydrogen Sulfide 34.08 0.00 0
Carbonyl Sulfide 60.08 0.00 0
Sulfur Dioxide 64.06 0.00 0
Water Vapor 18.02 0.29 35
Hydrogen Chloride 36.46 0.00 0
TOTAL GASES 100.00 19,385
Gas Flow, Lb Moles/Hr 670.3
Molecular Weight, Gases 28.92
Gas Volume, ACFM 193.0
Gas Volume, SCFM 4,238
LIQUIDS:
Water 18.02
SOLIDS:
Carbon . 12.01 64.24 47,249 27.19 1,685
Hydrogen 1.01 4.33 3,187 0.07 5
Oxygen 16.00 10.94 8,043 0.35 22
Nitrogen 14.01 1.08 798 0.22 14
Sulfur 32.06 0.41 298 0.17 10
Chlorides 35.45 0.00 1] 0.00 0
Ash 9.00 6,620 72.00 4,463
Moisture 18.02 10.00 7,355 0.00 0
TOTAL SOLIODS 100.00 73,550 100.00 6,199
SORBENT:
Ca0 56.08 0.00 0 74.50 1,305
CaCo3 100.09 90.04 3.720 0.00 0
Cas 72.14 0.00 0 12.44 218
Cas04 136.14 0.00 0 0.00 0
Mg0 40.31 0.00 0 3.26 57
HgCo3 84.32 4.09 169 0.00 1]
Inerts 5.87 242 9.79 172
TOTAL SORBENT 100.00 4,131 100.00 1,752
TOTAL FLOW, Lb/Hr 73,550 4,131 7,951 19,383
HEATING VALUE:
Gas LHV, Btu/SCF
Gaseous Fuel LHV, MMBtu/hr
TEMPERATURE, F 50 S0 s0¢ 120
PRESSURE, PSIA 13 13 310 {3} 360
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Pinon Pine Power Project
Sierra Pacific Power Company
Reno, Hevada

HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

MWK J-7514
Page 3 of 20
Rev., 3
09-DEC-1994

5 ] 7 8 f 5
IDEXTIFICATION Moiecuiar Frocess Air Pruduct Gas Froduct Gas Total Air From 3
Weight To Gasifier From Gasifier From Cyclione Gas Tyrbine
Vol% Lb/Hr Volx th/Hr Vol Lb/Hr Volx Lb/Hr
GASES:
Carbon Monoxide 28.01 0.00 0 23.89 82,996 23.89 82,996 0.00 0
Hydrogen 2.02 0.00 0 14.57 3,643 14.57 3,643 0.00 0
Carbon Dioxide 44.01 0.00 0 5.44 29,708 5.44 29,708 0.00 0
Methane 16.04 0.00 0 1.35 2,679 1.35 2,679 0.00 0
Nitrogen 28.01 78.00 145,063 48.65 169,052 48.65 169,052 78.00 164,042
Argon 39.95 0.90 2,379 0.56 2,760 0.56 2,760 0.%0 2,690
Oxygen 32.00 20.82 44,235 0.00 0 0.00 0 20.82 50,022
Ammonia 17.03 0.00 0 0.02 40 0.02 40 0.00 0
Hydrogen Sulfide 34.08 0.00 0 0.03 127 0.03 127 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 30 0.00 30 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 0.29 342 5.50 12,284 5.50 12,284 0.29 387
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 192,019 100.00 303,319 100.00 303,319 100.00 217,141
Gas Flow, Lb Moles/Hr 6639.3 12404.2 12404.2 7.508.0
Molecular Weight, Gases 28.92 24.45 24.45 28.92
Gas Yolume, ACFM 3660.0 16992.1 17166.6 10067.6
Gas Volume, SCFM 41,977 78,425 78,425 47,469
LIQUIDS:
Water 18.02
' Wt% Wt%
soLos: ——————
Carbon 12.01 54.20 45,794 54.20 2,656
Hydrogen 1.01 0.33 275 0.33 16
Oxygen 16.00 0.70 591 0.70 34
Nitrogen 14.01 0.41 345 0.41 20
Sul fur 32.06 0.36 308 0.36 18
Chlorides 35.45 0.00 0 0.00 0
Ash 44,00 37,174 44.00 2,156
Moisture 18.02 0.00 0 0.00 0
TOTAL SOLIDS 100.00 84,487 100.00 4,900
SORBENT: .
Ca0 56.08 74.50 26,976 74.50 539
CaCo3 100.09 0.00 0 0.00 0
Ca$ 72.14 12.44 4,505 12.44 90
Caso4 136.14 0.00 0 0.00 0
Mg0 40.31 3.26 1,181 3.26 24
MgCO3 84.32 0.00 0 0.00 0
Inerts 9.79 3,546 9.79 71
TOTAL SORBENT 100.00 36,209 100.00 724
TOTAL FLOW, Lb/Hr 192,019 424,015 308,943 217,141
HEATING VALUE:
Gas LHV, Btu/SCF 129 129 -
Gaseous Fuel LHV, MMBtu/hr 607.4 607.4
TEMPERATURE, F 650 1,800 1,800 752
PRESSURE, PSIA 360 295 292 162
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Pinon Pine Power Project
Sierra Pacific Power Company
Reno, Mevada

HEAT AND MATERIAL BALANCE - BASE CASE
URDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

MWK J-7514

Page 4 of 20

Rev. 3
09-DEC-1994

9 10 1 12 535
IDENTIFICATION Molecular Recycle Steam to Recycle Gas Product Gas From
Weight Gas To Grid Gasifier to Annulus Desul furizer
Yol% Lb/Hr Vol% Lb/Hr Vol% Lb/Kr Vol% Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 736 23.91 2,864 23.89 86,604
Hydrogen 2.02 14.58 32 14.58 126 14.57 3,802
Carbon Dioxide 44,01 5.45 264 5.45 1,026 5.45 31,022
Methane 16.04 1.35 24 1.35 92 1.35 2,795
Nitrogen 28.01 48.70 1,500 48.70 5,833 48.66 176,400
Argon 39.95 0.56 24 0.56 95 0.56 2,880
Oxygen 32.00 0.00 0 0.00 0 0.00 0
Ammonia 17.03 0.02 0 0.02 1 0.02 42
Hydrogen Sulfide 34.08 0.00 0 0.00 0 0.00 9
Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 5.43 108 100.00 12,356 5.43 419 5.51 12,836
Hydrogen Chioride 36.46 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 2.689 100.00 12,356 100.00 10,455 100.00 316,389
Gas Flow, Lb Moles/Hr 109.9 685.9 427.6 12,941
Molecular Weight, Gases 24.45 18.02 24.45 24.45
Gas Volume, ACFM 47.5 312.8 184.8 12,462
Gas Volume, SCFM 695 4,336 2,703 81,819
LIQUIDS:
Water 18.02
Wt%
SOLIDS:
Carbon 12.01 54.20 2,531
Hydrogen 1.01 0.33 15
Oxygen 16.00 0.70 33
Hitrogen 14.01 0.41 19
Sulfur 32.06 0.36 17
Chlorides 35.45 0.00 0
Ash 44.00 2,054
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 4,669
SORBENT:
Ca0 56.08 74.50 514
Caco3 100.09 0.00 0
Cas 72.14 12.44 86
Cas04 136.14 0.00 0
Hg0 40.31 3.26 k|
MgCO3 84.32 0.00 0
Inerts 9.79 68
TOTAL SORBENT 100.00 690
TOTAL FLOW, Lb/Hr 2,689 12,356 10,455 321,748
HEATING VALUE:
Gas LHV, Btu/SCF 129 - 129 129
Gaseous Fuel LHY, MMBtu/hr 5.4 20.9 632.7
TEMPERATURE, F 350 700 350 1,013
PRESSURE, PSIA 335 433 335 274
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Pinon Pine Power Project

MWK J-7514
Sierra Pacific Power Company Page 5§ of 20
Reno, Kevada Rev, 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
1 /a\ 1¢ (Hote 1) /3\ 16 (Note 1)
IDENTIFICATION Holecular Condensate From Blowback Gas Recycle Gas To Pressurization
Weight Recycle Gas to Filter RG Booster Comp. Recycle Gas
Wt% Lb/Hr Volx Lb/Hr Vol% Lb/Hr Volx Lb/Hr
GASES:
Carbon Monoxide 28.01 25.21 1266 25.21 1,444 25.21 177
Hydrogen 2.02 15,37 56 15.37 63 15.37 8
Carbon Dioxide 44.01 5.75 454 5.75 517 5.75 63
Hethane 16.04 1.42 41 1.42 47 1.42 6
Nitrogen 28.01 51.34 2579 51.34 2,940 51.34 361
Argon 39.95 0.59 42 0.59 48 0.59 6
Oxygen 32.00 0.00 0 0.00 0 0.00 0
Amania 17.03 0.02 1 0.02 1 0.02 0
Hydrogen Sulfide 34.08 . 0.00 0 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 (]
Water Vapor 18.02 0.30 10 0.30 11 0.30 1
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 4,448 100.00 5,071 100.00 622
Gas Flow, Lb Moles/Hr 179.3 204.4 25.1
Molecular Weight, Gases 24.80 24.80 24.80
Gas Yolume, ACFM 18.4 80.5 5.5
Gas Volume, SCFM 1,134 1,293 159
LIQUIDS:
Water 18.02 100.00 200
SOLIDS:
Carbon 12.01
Hydrogen 1.01
Oxygen 16.00
Nitrogen 14.01
Sulfur 32.06
Chlorides 35.45
Ash
Moisture 18.02
TOTAL SOLIDS
SORBENT:
Ca0 56.08
CaCo3 100.09
Cas 72.14
Caso4 136.14
Hg0 40,31
MgC03 84.32
inerts
TOTAL SORBENT
TOTAL FLOW, Lb/Hr 200 4,448 5,071 622
HEATING VALUE:
Gas LHY, Btu/SCF 136 136 136
Gaseous Fuel LHVY, MMBtu/hr 9.3 10.5 1.3
TEMPERATURE, F 90 230 90 230
PRESSURE, PSIA 250 1,200 250 565
Note 1: Streams 14 and 16 are time averaged flow rates.

Stream 14 alsoc includes 1200 1b/hr instrument purge flow.
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Pinon Pine Power Project MWK J-7514
Sierra Pacific Power Company Page 6 of 20
Reno, Hevada Rev., 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
v /3\ 18 /3\ 19 (Hote 1) 20
IDENTIFICATION Molecular Sorbent Regeneration Cooled Pressurization Hot
Weight Gas To Sulfator Recycle Gas Air Recycle Gas
Vol Lb/Hr Vol Lb/Hr Vol% Lb/Hr Vol% Lb/Hr
GASES:
Carbon Monoxide 28.01 0.00 0 23.91 10,566 0.00 0 23.91 10,565
Hydrogen 2.02 0.00 0 14.58 464 0.00 0 14.58 464
Carbon Dioxide 44.01 0.00 0 5.45 3,785 0.00 0 5.45 3,785
Mathane 16.04 0.00 0 1.35 341 0.00 0 1.35 341
Hitrogen 28.01 83.81 626 48.70 21,521 78.00 2,970 48.70 21,520
Argon 39.95 0.96 10 0.56 351 0.90 49 0.56 351
Oxygen 32.00 0.00 0 0.00 0 20.82 906 0.00 0
Ammonia 17.03 0.00 0 0.02 5 0.00 0 0.02 5
Hydragen Sulfide 34.08 0.00 0 0.00 1 0.00 0 0.00 1
Carbanyl Sulfide 60.08 0.00 0 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 14.91 255 0.00 0 0.00 0 0.00 ]
Water Vapor 18.02 0.31 1 5.43 1,545 0.29 7 5.43 1,545
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0 0.00 0
TOTAL GASES 99.99 892 100.00 38,578 100.00 3,932 100.00 38,577
Gas Flow, Lb Moles/Hr 26.6 1,577.6 136.0 1,577.6
Molecular Weight, Gases 33.47 24.45 28.92 24.45
Gas Volume, ACFM 219.6 801.7 23.5 1567.0
Gas Volume, SCFM 168 9,974 860 9,974
LIQUIDS:
Water 18.02
SOLIDS:
Carbon 12.01
Hydrogen 1.01
Oxygen 16.00
Hitrogen 14.01
Sulfur 32.06
Chlorides 35.45
Ash
Moisture 18.02
TOTAL SOLIDS
SORBENT:
Ca0 56.08
Caco3 100.09
Cas 72.14
Caso4 136.14
Mg0 40.31
MgC03 84.32
Inerts
TOTAL SORBENT
TOTAL FLOW, Lb/Hr 892 38,578 3,932 38,577
HEATING VALUE: .
Gas LHV, Btu/SCF 129 12¢
Gaseous Fuel LHV, MMBtu/hr 77.2 77.2
TEMPERATURE, F 600 270 120 1.00¢
PRESSURE, PSIA 23 257 600 263
Note 1: Stream 19 is a time averaged flow rate.
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Pinon Pine Power Project

MWK J-7514
Sierra Pacific Power Company Page 7 of 20
Reno, Hevada Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
21 _/_35 24 (Note 1)
IDENTIFICATIUR Moiecuiar Limestone To Suitator dystem Soiids Total Solids
Weight Sulfator Flue Gas To Vent From Sulfator to Disposal
Wt% Lb/Hr Vol% Lb/Hr Wt% Lb/Hr Wt% Lb/Hr

GASES:

Carbon Monoxide 28.01 0.00 0

Hydrogen 2.02 0.00 0

Carbon Dioxide 44.01 9.65 18,033

Methane 16.04 0.00 0

Nitrogen 28.01 77.23 91,879

Argon 39.95 0.89 1,507

Oxygen 32.00 10.33 14,044

Amonia 17.03 0.00 1

Hydragen Sulfide 34.08 0.00 0

Carbonyl Sulfide 60.08 0.00 0

Sulfur Dioxide 64.06 0.01 37

Water Vapor 18.02 1.88 1,438

Hydrogen Chioride 36.46 0.00 0

TOTAL GASES 100.00 126,939

Gas Flow, Lb Moles/Hr 4,246.7

Molecular Weight, Gases 29.89

Gas Volume, ACFM 47301.8

Gas Volume, SCFM 26,849
LIQuUIDS:

Water 18.02
SOLIDS:

Carbon 12.01 0.74 34 1.28 87

Hydrogen 1.01 0.00 ] 0.00 0

Oxygen 16.00 0.48 22 0.82 56

Nitrogen 14.01 0.30 14 0.50 34

Sulfur 32.06 0.00 0 0.01 0

Chlorides 35.45 0.00 0 0.00 0

Ash 98.47 4,463 97.40 6,619

Moisture . 18.02 0.00 0 0.00 0

TOTAL SOLIDS 100.00 4,533 100.00 6,796
SORBENT:

Ca0 56.08 0.00 0 52.94 1,305 67.84 1,844

Caco3 100.09 90.04 426 0.00 0 0.00 0

Cas 72.14 0.00 0 4.42 109 6.24 199

Caso4 136.14 0.00 0 31.85 785 24.62 785

Mg0 40.31 0.00 0 2.69 66 2.82 90

MgCO03 84.32 4.09 19 0.00 0 0.00 0

Inerts 5.87 28 8.09 199 8.47 270

TOTAL SORBENT 100.00 473 100.00 2,465 100.00 3,189
TOTAL FLOW, Lb/Hr 473 126,939 6,998 9,985
HEATING VALUE:

Gas LHV, Btu/SCF -

Gaseous Fuel LHY, MMBtu/hr
TEMPERATURE, F S0 350 1,600 210
PRESSURE, PSIA 20 13 17 13

Note 1: Temperature of stream 24 is caiculated by blending stream 64

with the cooled sulfator solids stream.
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Pinon Pine Power Project MWK J-7514
Sierra Pacific Power Company Page 8 of 20
Reno, Hevada Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
A A Al
25 26 /3\ 27 /3\ 28 /3\
IDENTIFICATION Molecular Cyclone Fines Desulfurized Product Hot Regen. Air to Regeneration Air to
Weight to Gasifier Gas From Hot Gas Filter Transp. Regenerator Transp. Regenerator
Wt% Lb/Hr Yol% Lb/Hr Vol% Lb/Hr Vol% Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 88,418 0.00 0 0.00 0
Hydrogen 2.02 14.58 3.881 0.00 0 0.00 0
Carbon Dioxide 44.01 5.45 31,672 0.00 0 0.00 0
Methane 16.04 1.35 2,853 0.00 0 0.00 0
Nitrogen 28.01 48.70 180,095 78.00 626 78.00 626
Argon 39.95 0.56 2,940 0.90 10 0.90 10
Oxygen 32.00 0.00 0 20.82 191 20.82 191
Ammonia 17.03 0.02 43 0.00 0 0.00 0
Hydrogen Sulfide 34.08 0.00 9 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 5.43 12,926 0.29 1 0.29 1
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 322,837 100.00 828 100.00 828
Gas Flow, Lb Moles/Hr 13,202.1 28.6 28.6
Molecular Weight, Gases 24.45 28.92 28.92
Gas Volume, ACFM 13113.8 23.5 15.8
Gas Volume, SCFM 83,469 181 181
LIQUIDS:
Water 18.02
SOLIDS:
Carbon 12.01 54.20 43,138
Hydrogen 1.01 0.33 259
Oxygen 16.00 0.70 557
Nitrogen 14.01 0.41 325
Sul fur 32.06 0.36 290
Chlorides 35.45 0.00 0
Ash 44,00 35,018
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 79.587
SORBENT:
Ca0 56.08 74.50 26,437
Caco3 100.09 0.00 0
Cas 72.14 12.44 4,415
Cas04 136.14 0.00 0
Mg0 40.31 3.26 1,158
MgC03 84.32 0.00 0
Inerts 9.79 3,475
TOTAL SORBENT 100.00 35,485
TOTAL FLOW, Lb/Hr 115,072 322,837 828 828
HEATING VALUE:
Gas LHV, Btu/SCF 129
Gaseous Fuel LHvV, MMBtu/hr 646.1
TEMPERATURE, F 1,790 1,000 1,100 650
PRESSURE, PSIA L3N\ a2 263 340 360
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Pinon Pine Power Project KKK J=7814
Sierra Pacific Power Company ) Page § of 20
Reno, Nevada

Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
y. - ..
29/3\ 30 31 32 /3
IDENTIFICATION Molecular Desulf. Feed Cyc. Ash Fines Product Gas
Weight Fines Transport Gas Transport Gas Transport Gas to Gas Turbine
Yolx Lb/Hr Vols Lb/Hr Volk Lb/Hr Volx Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 82 23.91 436 23.91 308 23.91 77,852
Hydrogen 2.02 14.58 4 14,58 19 14,58 14 14,58 3,417
Carbon Dioxide 44.01 5.45 29 5.45 156 5.45 110 5.45 27,887
Methane 16.04 1.35 3 1.35 14 1.35 10 1.35 2,512
Nitrogen 28.01 48.70 167 48.70 887 48.70 627 48.70 158,575
Argon 39.95 0.56 3 0.56 14 0.56 10 0.56 2,589
Oxygen 32.00 0.00 0 0.00 0 0.00 0 0.00 0
Armonia 17.03 0.02 0 0.02 0 0.02 0 0.02 38
Hydrogen Sulfide 34.08 0.00 0 0.00 0 0.00 0 0.00 8
Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 654.06 0.00 0 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 5.43 12 5.43 64 5.43 45 5.43 11,381
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 300 100.00 1,590 100.00 1,125 100.00 284,260
Gas Flow, Lb Moles/Hr 12.3 65.0 46.0 11,624.5
Molecular Weight, Gases 24.45 24.45 24.45 24.45
Gas Yolume, ACFM 5.3 33.0 23.4 11546.8
Gas Volume, SCFM 78 411 291 73,495
LIQUIDS:
Water 18.02
SOLIDS:
Carbon 12.01
Hydrogen 1.01
Oxygen 16.00
Nitrogen 14.01
Sul fur 32.06
Chiorides 35.45
Ash
Moisture 18.02
TOTAL SOLIDS
SORBENT:
Cal 56.08
CaC0o3 100.09
Ca$ 72.14
CaSo04 136.14
Mg0 40.31
MgCO3 84.32
Inerts
TOTAL SORBENT
TOTAL FLOW, Lb/Hr 300 1,590 1,125 284,260
HEATING VALUE: .
Gas LHV, Btu/SCF 129 129 129 129
Gaseous Fuel LHY, MMBtu/hr 0.6 3.2 2.3 568.9
TEMPERATURE, F 350 270 270 + 1,000
PRESSURE, PSIA 335 257 257 263
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Pinon Pine Power Project

Sierra Pacific Power Company

Reno, Nevada

MWK J-7514
Page 10 of 20
Rev, 3
09-DEC-1994

HEAT AND MATERIAL BALANCE - BASE CASE

UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

33 35 135
IDENTIFICATION MoTecuiar tow Fressure nign Pressure 3w 3iowdown rrom Desulf. Feed Cyc.
Weight Transport Gas Transport Gas Sulfator Steam Drum Fines to HGF
Volx Lb/Hr Vol Lb/Hr Wtk Lb/Hr Wtx Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 744 23.91 520 23.91 82
Hydrogen 2.02 14,58 33 14.58 23 14.58 4
Carbon Dioxide 44,01 5.45 266 5.45 186 5.45 29
Methane 16.04 1.35 24 1.35 17 1.35 3
Nitrogen 28.01 48.70 1,515 48.70 1,060 48.70 167
Argon 39.95 0.56 25 0.56 17 0.56 3
Oxygen 32.00 0.00 0 0.00 0 0.00 0
Amonia 17.03 0.02 0 0.02 0 0.02 0
Hydrogen Sulfide 34.08 0.00 0 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 5.43 109 5.43 76 5.43 12
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 2,715 100.00 1,900 : 100.00 300
Gas Flow, Lb Moles/Hr 111.0 77.7 12.3
Molecular Weight, Gases 24.45 24.45 24.45
Gas Volume, ACFM 56.4 33.6 9.0
Gas Yolume, SCFM 702 491 78
LIQUIDS:
Water 18.02 100.00 854
SOLIDS:
Carbon 12.01 54.20 125
Hydrogen 1.01 0.33 1
Oxygen 16.00 0.70 2
Nitrogen 14.01 0.41 1
Sul fur 32.06 0.36 1
Chiorides 35.45 0.00 0
Ash 44.00 102
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 231
SORBENT:
Ca0 56.08 74.50 25
CaCo3 100.09 0.00 0
Cas 72.14 12.44 4
Caso4 136.14 0.00 0
Mg0 40.31 3.26 1
MgCO03 84.32 0.00 0
Inerts 9.79 3
TOTAL SORBENT 100.00 34
TOTAL FLOW, Lb/Hr 2,715 1,900 854 565
HEATING VALUE:
Gas LHY, Btu/SCF 129 129 129
Gaseous Fuel LHV, MMBtu/hr 5.4 3.8 0.6
TEMPERATURE, F 270 350 553 670
PRESSURE, PSIA 257 335 1,075 276
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Pinon Pine Power Project

MWK J-7514
Sierra Pacific Power Company Page 11 of 20
Rena, Nevada Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
37 38 {25 39 @ 40 (Note 1)
IDENTIFIZATION Moleczler Filter Sclhids 85 ok Filve Gas Pressurization Air
Weight From Screw Cooler Sulfator Cyclone to BH Filter Vent
Wty Lb/Hr Vol Lb/Hr Vol Lb/Hr Vol% Lb/Hr

GASES:

Carbon Monoxide 28.01 0.00 0 0.00 0 0.00 0

Hydrogen 2.02 0.00 0 0.00 0 0.00 0

Carban Dioxide 44.01 15.65 7,484 9.65 18,033 0.00 0

Methane 16.04 0.00 0 0.00 0 0.00 0

Nitrogen 28.01 76.52 23,292 77.23 91,879 78.00 2,970

Argon 39.95 0.88 382 0.89 1,507 0.90 49

Oxygen 32.00 3.67 1,276 10.33 14,044 20.82 806

Ammonia 17.03 0.00 1 0.00 1 0.00 0

Hydrogen Sulfide 34.08 0.00 0 0.00 0 0.00 0

Carbonyl Sulfide 60.08 0.00 0 0.00 0 0.00 0

Sulfur Dioxide 64.06 0.00 2 0.01 37 0.00 0

Water Vapor 18.02 3.28 641 1.88 1,438 0.29 7

Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0

TOTAL GASES 100.00 33,078 100.00 126,939 100.00 3,932

Gas Flow, Lb Moles/Hr 1,086.6 4,246.7 136.0

Molecular Weight, Gases 30.44 29.89 28.92

Gas Volume, ACFM 27413.7 45215.0 1084.2

Gas Volume, SCFM 6,870 26,849 860
LI1QUIDS:

Water 18.02

Wt%

seLws: s

Carbon 12.01 54.20 2,656 2.35 53

Hydrogen 1.01 0.33 16 0.00 0

Oxygen 16.00 0.70 34 1.52 34

Nitrogen 14.01 0.41 20 0.88 20

Sul fur 32.06 0.36 18 0.01 0

Chlorides 35.45 0.00 0 0.00 0

Ash 44.00 2,156 95.24 2,156

Moisture 18.02 0.00 0 0.00 0

TOTAL SOLIDS 100.00 4900 100 2,264
SORBENT:

Cao 56.08 74.50 539 74.50 539

CaCo3 100.09 0.00 0 0.00 0

Cas 72.14 12.44 90 12.44 90

Cas04 136.14 0.00 0 0.00 0

Mg0 40.31 3.26 24 3.26 24

MgC03 84.32 0.00 0 0.00 0

inerts 9.79 71 9.79 71

TOTAL SORBENT 100 724 100 724
TOTAL FLOW, Lb/Hr 5.624 33,078 129,926 3,922
HEATING VALUE:

Gas LMV, Btu/SCF - -

Gaseous Fuel LHV, MMBtu/hr
TEMPERATURE, F 500 1,600 350 120
PRESSURE, PSIA 3\ 263 15 14 13

Note 1 : Time averaged flow.
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Pinon Pine Power Project

Note: 1.

Streams 43 and 44 are time averaged flow rates.
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MWK J-7514
Sierra Pacific Power Company Page 12 of 20
Rena, Nevada Rev. 3
09-DEC-1994
HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCQO COAL WITH TRANSPORT DESULFURIZER
41 435 42 43 (Note 1) 44 (Note 1)
TDENTIFICATION Molecular Total B Recycle Gas Ash Hopper Fines Hopper
Weight From Sec. 800 To Gasifier Vent Gas Vent Gas
Wt% Lb/Hr Vol% Lh/Hr Volx Lb/Hr Volx Lb/Hr
GASES:
Carban Monoxide 28.01 23.91 4,231 25.21 50 25.21 127
Hydrogen 2.02 14.58 186 15.37 2 15.37 6
Carbon Dioxide 44,01 5.45 1,516 5.75 18 5.75 45
Methane 16.04 1.35 137 1.42 2 1.42 4
Nitrogen 28.01 48.70 8,618 51.34 102 51.34 259
Argon 39.95 0.56 141 0.59 2 0.59 4
Oxygen 32.00 0.00 0 0.00 0 0.00 0
Ammonia 17.03 0.02 2 0.02 0 0.02 0
Hydrogen Sulfide 34.08 0.00 0 0.00 0 0.00 0
Carbony! Sulfide 60.08 0.00 0 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0 0.00 0
Water Vapor 18.02 5.43 619 0.30 0 0.30 1
Hydrogen Chloride 36.46 0.00 0 0.00 0 0.00 0
TOTAL GASES 100.00 15,448 100.00 176 100.00 446
Gas Flow, Lb Moles/Hr 631.7 7.1 18.0
Molecular Weight, Gases 24.45 24.80 24.80
Gas Volume, ACFM 273.1 2.8 8.4
Gas Yolume, SCFM 3,994 45 114
LIQUIDS:
Water 18.02 100.00 157,995
SOLIDS:
Carbon 12.01
Hydrogen 1.01
Oxygen 16.00
Nitrogen 14.01
Sulfur 32.06
Chlorides 35.45
Ash
Moisture 18.02
TOTAL SOLIDS
SORBENT:
Ca0 56.08
CaCo3 100.09
Cas 72.14
CasSo4 136.14
Mg0 40.31
MgC03 84.32
Inerts
TOTAL SORBENT
TOTAL FLOW, Lb/Hr 157,995 15,448 176 446
HEATING VALUE: )
Gas LHV, Btu/SCF 129 136 136
Gaseous Fuel LHY, MMBtu/hr 30.9 0.4 0.9
TEMPERATURE, F 240 350 230 230
PRESSURE, PSIA 1,075 335 310 263




Pinon Pine Power Project

Sierra Pacific Power Company
Rena, Nevada

HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

MWK J-7514
Page 13 of 20
Rev. 3
09-DEC-1994

PV 6 /3\

47

.\
{3} 48 Za 5
ecycie Recycle Gas

IDENTIFICATS Molecuiar Brw to Ash To 3FW to R
Weight Air Precooler Collection Hopper Gas Cooler To Filter
Wt Lb/Hr Wt Lb/Hr Wt% Lb/Hr Vol% Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 438 23.91 438
Hydrogen 2.02 14.58 19 14.58 19
Carbon Dioxide 44.01 5.45 157 5.45 157
Methane 16.04 1.35 14 1.35 14
Nitrogen 28.01 48.70 893 48.70 893
Argon 39.95 0.56 15 0.56 15
Oxygen 32.00 0.00 0 0.00 0
Arenonia 17.03 0.02 0 0.02 0
Hydrogen Sulfide 34.08 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0
Water Vapor 18.02 5.43 64 5.43 64
Hydrogen Chloride 36.46 0.00 0 0.00 1]
TOTAL GASES 100.00 1,600 100.00 1600
Gas Flow, Lb Moles/Hr 65.4 65.4
Molecular Weight, Gases 24.45 24.45
Gas Yolume, ACFM 36.2 36.2
Gas Volume, SCFM 414 414
LIQUIDS:
Water 18.02 100.00 51,550 100.00 62,887
SOLIDS:
Carbon 12.01 27.19 1,685
Hydrogen 1.01 0.07 5
Oxygen 16.00 0.35 22
Nitrogen 14.01 0.22 14
Sul fur 32.06 0.17 10
Chlorides 35.45 0.00 0
Ash 72.00 4,463
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 6,199
SORBENT:
Ca0 56.08 74.50 1305.26
CaC03 100.09 0.00 0.00
Cas 72.14 12.44 217.98
Cas04 136.14 0.00 0.00
Mg0 40.31 3.26 57.17
MgC03 84.32 0.00 0.00
Inerts 3.79 171.59
TOTAL SORBENT 100.00 -175:00
TOTAL FLOW, Lb/Hr 51,550 9,551 62,887 1,600
HEATING VALUE:
Gas LHV, Btu/SCF
Gaseous Fuel LHV, MMBtu/hr
TEMPERATURE, F 240 500 240 500
PRESSURE, PSIA 1,075 310 1,075 310
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Pinon Pine Power Project

Sierra Pacific Power Company
Reno, Nevada

HEAT AND MATERIAL BALANCE - BASE CASE

UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
A

MK J-7514
Page 14 of 20
Rev., 3
09-DEC-1994

19 /3\

50 /3

WA
rom >uifator

sz 5\

IDENTIFICATION Motecular Air To Steam From Product Net Steam ¥ Steam From Product
Weight Sulfator Gas Trim Cooler Steam Drum Gas Cooler
Yol% Lb/Hr Volx Lb/Hr Yol Lb/Hr Vols Lb/Hr

GASES:

Carbon Monoxide 28.01 0.00 0

Hydrogen 2.02 0.00 0

Carbon Dioxide 44.01 0.00 0

Methane 16.04 0.00 0

Nitrogen 28.01 78.00 20,677

Argon 39.95 0.90 339

Oxygen 32.00 20.82 6,305

Ammonia 17.03 0.00 0

Hydrogen Sulfide 34.08 0.00 0

Carbonyl Sulfide 60.08 0.00 0

Sulfur Dioxide 64.06 0.00 0

Water Vapor 18.02 0.29 49 100.00 34,182 100.00 42,704 100.00 59,297

Hydrogen Chloride 36.46 0.00 0

TOTAL GASES 100.00 27,370 100.00 34,182 100.00 42,704 100.00 59,297

Gas Flow, Lb Moles/Hr 946.4 1,897.4 2.,370.5 3.291.5

Molecular Weight, Gases 28.92 18.02 18.02 18.02

Gas Volume, ACFM 4486.3 239.8 299.6 416.0

Gas Volume, SCFM 5,983 11,998 14,989 20,813
LIQUIDS:

Water 18.02
SOLIDS:

Carbon 12.01

Hydrogen 1.01

Oxygen 16.00 -

Nitrogen 14.01

Sulfur 32.06

Chlorides 35.45

Ash

Moisture 18.02

TOTAL SOLIDS
SORBENT:

Ca0 56.08

CaCo3 100.09

Cas 72.14

Caso4 136.14

Mg0 40.31

MgC03 84.32

Inerts

TOTAL SORBENT
TOTAL FLOW, Lb/Hr 27,370 34,182 42,704 59,297
HEATING VALUE:

Gas LHV, Btu/SCF

Gaseous Fuel LHV, MMBtu/hr
TEMPERATURE, F 150 553 553 553
PRESSURE, PSIA 23 1,075 1,075 1,075
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Pinon Pine Power Project

Sterrg Pacific Powar Company
Rena, Nevada

HEAT AND MATERIAL BAI;ANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

MWK J-7514
Page 15 af 20
Rev. 3
09-DEC-1994

53& 54& Py

A

56 [435.
Pri. Solids Cooler

IDENTIFICATION TecuiaT Total Fiowdown Steww From Sasiiver Total Gas Fiow
Weight to Sec. 800 Steam Drum To HGF Fluidization Air
Wt Lb/Hr Volk Lb/Hr Vol% Lb/Hr Yol% Lb/Hr
GASES:
Carbon Monoxide 28.01 23.89 87,124 0.00 0
Hydragen 2.02 14.57 3,824 0.00 0
Carbon Dioxide 44,01 5.45 31,209 0.00 0
Methane 16.04 1.35 2,812 0.00 0
Nitrogen 28.01 48.66 177,460 78.00 738
Argon 39.95 0.56 2,897 0.90 12
Oxygen 32.00 0.00 0 20.82 225
Ammonia 17.03 0.02 42 0.00 0
Hydrogen Sulfide 34,08 0.00 9 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.00 0
Water Vapor 18.02 100.00 112,193 5.51 12,912 0.29 2
Hydrogen Chloride 36.46 0.00 0 0.00 0
TOTAL GASES 100.00 112,193 100.00 318,289 977
Gas Flow, Lb Moles/Hr 6,227.8 13018.7 33.8
Molecular Weight, Gases 18.02 24.45 28.92
Gas Volume, ACFM 787.1 12597.7
Gas Volume, SCFM 39,380 82,310
LIQUIDS:
Water 18.02 100.00 3,098
SOLIDS: Wt
Carbon 12.01 54.20 2,656
Hydrogen 1.01 0.33 16
Oxygen 16.00 0.70 34
Nitrogen 14.01 0.41 20
Sulfur 32.06 0.36 18
Chlorides 35.45 0.00 I}
Ash 44.00 2,156
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 4,900
SORBENT:
Ca0 56.08 74.50 539
CaCo3 100.09 0.00 0
Cas 72.14 12.44 90
Caso4 136.14 0.00 0
Mg0 40.31 3.26 24
M9CO3 84.32 0.00 0
Inerts 9.79 71
TOTAL SORBENT 100.00 724
TOTAL FLOW, Lb/Hr 3,098 112,193 323,913 977
HEATING VALUE:
Gas LHV, Btu/SCF 129
Gaseous Fuel LKV, MMBtu/hr 637.0
TEMPERATURE, F 553 553 1,011 110
PRESSURE, PSIA 1,075 1,075 272 155
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Pinon Pine Power Project

Sierra Pacific Power Company
Reno, Nevada

MWK J-7514
Page 16 of 20
Rev. 3
09-DEC-1994

HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
A,

s7/3\ YN 59 A PYAN

IDENTTFICATION Maiecular Totail Brw 10 Totai Steam 3l Fines Combustor
Weight Sulfator HRSG Export to Sec. 800 Fines Combustor Effluents To HRSG
Wty Lb/Hr Yol% Lb/Hr Voix Lb/Hr Vol% Lb/He

GASES:
Carbon Monoxide 28.01 0.00 0 0.00 0
Hydrogen 2.02 0.00 0 0.00 0
Carbon Dioxide 44.01 0.00 0 9.65 18,033
Methane 16.04 0.00 0 0.00 0
Nitrogen 28.01 78.00 67,957 77.23 91,879
Argon 39.95 0.90 1,115 0.89 1,507
Oxygen 32.00 20.82 20,722 10.33 14,044
Ammonia 17.03 0.00 0 0.00 1
Hydrogen Sulfide 34.08 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 0 0.01 37
Water Vapor 18.02 100.00 154,897 0.29 160 1.88 1,438
Hydrogen Chloride 36.46 0.00 0 0.00 0
TOTAL GASES 100.00 154,897 100.00 89,954 100.00 126,939
Gas Flow, Lb Moles/Hr 8,598.2 3,110.3 4,246.7
Molecular Weight, Gases 18.02 28.92 29.89
Gas Volume, ACFM 1,294.2 19268.7 117542.6
Gas Yolume, SCFM 54,369 19,665 26,849

LIQUIDS:
Water 18.02 100.00 43,558

Wt

soLres: eeeees
Carbon 12.01 2.35 53
Hydrogen 1.01 0.00 0
Oxygen 16.00 1.52 34
Nitrogen 14.01 0.88 20
Sulfur 32.06 0.01 0
Chiorides 35.45 0.00 0
Ash 95.24 2,156
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 2,264

SORBENT:
Ca0 56.08 74.50 539
CaCo03 100.09 0.00 0
Cas 72.14 12.44 90
CaSo4 136.14 0.00 0
Mg0 40.31 3.26 24
MgCO3 84.32 0.00 0
Inerts 9.79 71
TOTAL SORBENT 100.00 724.00

TOTAL FLOW, Lb/Hr 43,558 154,897 89,954 129,926

HEATING VALUE:
Gas LHV, Btu/SCF
Gaseous Fuel LHV, MMBtu/hr

TEMPERATURE, F 240 600 150 1,800

PRESSURE, PSIA 1,075 1,020 18 15
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Pinon Pine Power Project

MWK J-7514
Sierra Pacific Power Company Page 17 of 20
Renc, Nevada Rev, 3
09-DEC-1994
HEAT AND MATERIAL BALANCE -~ BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER
.4 e
61/3\ 62/3\ 63 64
TDENTIFICATIOR Moiecular Caoied Extraction BFW/Steam From Total Desuifurizer Sulfator Fines
Weight Air To C201 E607 To SG401 Aeration Gas From BH Filter
Vol%x Lb/Hr Volx Lb/Hr Vol% Lb/Hr Wtx Lb/Hr

GASES:

Carbon Monoxide 28.01 0.00 0 23.91 3,600

Hydragen 2.02 0.00 0 14.58 158

Carbon Dioxide 44,01 0.00 0 5.45 1,289

Methane 16.04 0.00 0 1.35 116

Nitrogen 28.01 78.00 163,304 48.70 7.332

Argon 39.95 0.90 2,678 0.56 120

Oxygen 32.00 20.82 49,797 0.00 0

Amonia 17.03 0.00 0 0.02 2

Hydrogen Sulfide 34.08 0.00 0 0.00 0

Carbony! Sulfide 60.08 0.00 0 0.00 0

Sulfur Dioxide 64.06 0.00 0 0.00 0

Water Vapor 18.02 0.29 385 100.00 196 5.43 526

Hydrogen Chloride 36.46 0.00 0 0.00 0

TOTAL GASES 100.00 216,164 100.00 196 100 13,144

Gas Flow, Lb Moles/Hr 7,474 11 538

Molecular Weight, Gases 28.92 18.02 24.45

Gas Volume, ACFM 4912.8 1.4 232.3

Gas Volume, SCFM 47,255 69 ‘ 3,398
LIQUIDS:

Water 18.02
SOLIDS:

Carbon 12.01 2.35 53

Hydrogen 1.01 0.00 0

Oxygen 16.00 1.52 34

Nitrogen 14.01 0.88 20

Sulfur 32.06 0.01 0

Chlorides 35.45 0.00 0

Ash 95.24 2,156

Moisture 18.02 0.00 0

TOTAL SOLIDS 100 2,264
SORBENT:

Ca0 56.08 74.50 539

CaCo3 100.09 0.00 0

Cas 72.14 12.44 90

CasS04 136.14 0.00 0

Mg0 40.31 3.26 24

MgCO3 84.32 0.00 0

Inerts 9.79 71

TOTAL SORBENT 100 724
TOTAL FLOW, Lb/Hr 216,164 196 13,144 2,988
HEATING VALUE: .

Gas LHY, Btu/SCF 129

Gaseous Fuel LHV, MMBtu/hr 26.3
TEMPERATURE, F 110 553 350 350
PRESSURE, PSIA 155 1,075 335 14
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Pinon Pine Power Project
Sierra Pacific Power Company
Reno, Nevada

HEAT AND MATERIAL BALANCE - BASE CASE
UNDRIED SUFCO COAL WITH TRANSPORT DESULFURIZER

MWK J-7514
Page 18 of 20
Rev. 3
09-DEC-1994

65 /3 é 66 (Note 1) 135 67 435
Cooled Product Gas Sorbent Recirculation Spent Sorbent

IDENTIFICATION Molecular Sorbent
Weight To Desulfurizer to Desulfurizer To Regenerator Regenerant Gas
Vol% Lb/Hr Wts tb/Hr Wts Lb/Hr Vol% Lb/Hr
GASES:
Carbon Monoxide 28.01 23.89 82,996 0.00 0
Hydrogen 2.02 14.57 3,643 0.00 0
Carbon Dioxide 43,01 5.44 29,708 0.00 0
Methane 16.04 1.35 2,679 0.00 ]
Nitrogen 28.01 48.65 169,052 83.81 626
Argon 39.95 0.56 2,760 0.96 10
Oxygen 32.00 0.00 0 0.00 0
Mmonia 17.03 0.02 40 0.00 0
Hydrogen Sulfide 34.08 0.03 127 0.00 0
Carbony! Sulfide 60.08 0.00 30 0.00 0
Sul fur Dioxide 64.06 0.00 0 14.91 255
Water Vapor 18.02 5.50 12,284 0.31 1
Hydrogen Chioride 36.46 0.00 0 0.00 0
TOTAL GASES 100.00 303,319 99.99 892
Gas Flow, Lb Moles/Hr 12,404 26.65
Molecular Weight, Gases 24 33.47
Gas Yolume, ACFM 11989.2 32.1
Gas Yolume, SCFM 78,425 168
LIQUIDS:
Water 18.02
Wtk
soLIos: eeemeae
Carbon 12.01 54.20 2,531
Hydrogen 1.01 0.33 15
Oxygen 16.00 0.70 33
Nitrogen 14.01 0.41 19
Sulfur 32.06 0.36 17
Chlorides 35.45 0.00 0
Ash 44,00 2,054
Moisture 18.02 0.00 0
TOTAL SOLIDS 100.00 4,669
SORBENT:
Ca0 56.08 74.50 514
CaCo3 100.09 0.00 1}
Cas 72.14 12.44 86
CasS04 136.14 0.00 0
Mg0 40.31 3.26 23
MgC0O3 84.32 0.00 0
Inerts 9.79 68
TOTAL SORBENT 100.00 690 694,000 9,064
TOTAL FLOW, Lb/Hr 308,678 694,000 9,064 892
HEATING VALUE:
Gas LHY, Btu/SCF 129
Gaseous Fuel LHV, MMBtu/hr 607.4
TEMPERATURE, F 1,032 1,013 1,013 1,368
PRESSURE, PSIA 276 274 278 272

Note l: Sorbent referred to in streams 66, 67, and 69 is the external desulfurizer sorbent.
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Pinon Pine Power Project
Sierra Pacific Power Company
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69&

70 /3\

A

72/3\

IDENTIFICATION Molecular Regeneratead dorpent Desul{ StdNapipe Steam From
Weight To Desulfurizer Aeration Gas Fines Combustor Pri. Solids Cooler
Wt% Lb/Hr vol% Lb/Hr Lb/Hr Vol Lh/Hr

GASES:

Carbon Monoxide 28.01 23.91 644

Hydrogen 2.02 14.58 28

Carbon Dioxide 44.01 5.45 231

Methane 16.04 1.35 21

Nitrogen 28.01 48.70 1,312

Argon 39.95 0.56 21

Oxygen 32.00 0.00 0

Armonia 17.03 0.02 0

Hydrogen Sulfide 34.08 0.00 0

Carbonyl Sulfide 60.08 0.00 0

Sulfur Dioxide 64.06 0.00 0

Water Vapor 18.02 5.43 94 100.00 18,518

Hydrogen Chloride 36.46 0.00 0

TOTAL GASES 100.00 2,352 146 100.00 18,518

Gas Flow, Lb Moles/Hr 96 8 1,028

Molecular Weight, Gases 24 .45 17.20 18.02

Gas Volume, ACFM 41.6 10.71 129.9

Gas Volume, SCFM 608 54 6,500
LIQUIDS:

Water 18.02
SOLIDS:

Carbon 12.01

Hydrogen 1.01

Oxygen 16.00

Nitrogen 14.01

Sulfur 32.06

Chlorides 35.45

Ash

Moisture 18.02

TOTAL SOLIDS
SORBENT:

Ca0 56.08

CaCo3 100.09

Cas 72.14

Caso4 136.14

Mg0 40.31

MgC03 84.32

Inerts

TOTAL SORBENT 9,000
TOTAL FLOW, Lb/Hr 9,000 2,352 146 18,518
HEATING VALUE:

Gas LHV, Btu/SCF 129 936

Gaseous Fuel LHV, MMBtu/hr 4.7 3.0
TEMPERATURE, F 1,368 350 52 553
PRESSURE, PSIA 277 335 73 1,075
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73 _/_3§ 74 {3}_
Aeration Rec. Gas Desalfurizer o~ieg

IDENTITICAT Moiecular
Weight to HGF Bottom Cone Aeration Gas
Vol Lb/Hr Vol Lb/Hr
GASES:
Carbon Monoxide 28.01 23.91 27 23.91 1,833
Hydrogen 2.02 14.58 1 14.58 80
Carbon Dioxide 44,01 5.45 10 5.45 6§57
Methane 16.04 1.35 1 1.35 59
Nitrogen 28.01 48.70 56 48.70 3,733
Argon 39.95 0.56 1 0.56 61
Oxygen 32.00 0.00 0 0.00 0
Ammonia 17.03 0.02 0 0.02 1
Hydrogen Sulfide 34.08 0.00 0 0.00 0
Carbonyl Sulfide 60.08 0.00 0 0.00 0
Sulfur Dioxide 64.06 0.00 Q 0.00 0
Water Vapor 18.02 5.43 4 5.43 268
Hydrogen Chloride 36.46 0.00 0 0.00 0
TOTAL GASES 100 100 100.00 6,692
Gas Flow, Lb Moles/Hr 4.09 274
Molecular Weight, Gases 24.45 24.45
Gas Volome, ACFM 1.77 118.3
Gas Volume, SCFM 25.85 1,730
LIQUIDS:
Water 18.02
SOLIDS:
Carbon 12.01
Hydrogen 1.01
Oxygen 16.00
Nitrogen 14.01
Sulfur 32.06
Chlorides 35.45
Ash
Moisture 18.02
TOTAL SOLIDS
SORBENT:
Ca0 56.08
CaC03 100.09
Cas 72.14
CaS04 136.14
Mg0 40.31
MgCO03 84.32
Inerts
TOTAL SORBENT
TOTAL FLOW, Lb/Hr 100 6,692
HEATING VALUE:
Gas LHV, Btu/SCF 129 129
Gaseous Fuel LHY, MMBtu/hr 0.2 13.4
TEMPERATURE, F 350 350
PRESSURE, PSIA 335 335
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